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VIEWS, NEWS AND INTERVIEWS. 

A conductor on a trolley car in a 
Rhode Island town, when asked how 
he road was doing, replied that 
‘‘business was badder than it were 
1 year ago.” It seems that the 
Boston atmosphere of good English 
loes not extend as far as Rhode 
Island. 





It was on a Summit street trailer, 
says a Kansas City paper, and the 
young mother was absent-mindedly 
gazing on a far-off blue-capped height 
and carelessly toying with a pink- 
tinted transfer check in her right 
hand. The baby had asked for the 
pretty ticket, but the mother’s 
houghts were busy elsewhere. She 
kept on looking out over the land- 
scape, evidently in a brown study. 
‘Fares, please!” It was the con- 
ductor. The mother came back to 
the present tense witha jump. ‘‘I 
paid my fare once.” ‘* No, mam, 
you didn’t, beggin’ your pardin’.” 
“Yes I did. I had a trans "ag 
Just then the baby began to gag and 
grow blac« in the face. And not 
nly black, but all about her little 
mouth were remarkable variegations 
n shades of pink. ‘The transfer 
icket had returned to the pulp from 
vhich it was made. The mother 
scooped out what was left of it from 
aby’s mouth, thumped the little 
yne’s back to aid it in recovering its 
reath, and then turned a very red 
face toward the conductor in mute 
uquiry as to what was to be done. 
he conductor said never a word. 
He merely held out his hand. 
‘“* Well, I won’t pay again. I—I—I’ll 
walk first.” The conductor gave the 
sripman one bell. All the passengers 
iooked their sympathy as the mother 
ind the variegated little one left the 
car. 








In last week’s ELECTRICAL REVIEW 
appeared an article credited to the 
Philadelphia Times, describing Mr. 
Tapley W. Young’s apparatus for 
thawing out oil wells. In the last 
paragraph of the article it is stated 
that the apparatus is controlled by 
the Standard Oil Company. Mr. 
Young writes that this is not a fact, 


but that otherwise the article gives a 
correct description of his device. 





A foreign exchange says that King 
Menelik, of Abyssinia, has com- 
missioned a Belgian engineer to 
erect a telegraph and _ telephone 
system in Abyssinia, which is to 
connect all the more important points 


various undertakings is a little over 
four millions sterling. England in 
the meantime is just beginning to 
wake up, rub her eyes, and wonder 
whether the horse-tram could really 
be improved upon, and whether ‘2d. 
a mile running costs, with speed, 
cleanliness and comfort, are, on the 
whole, preferable to 7d. a mile run- 

















Epwakps’s New Inpvuction Cor. 


in the country. Euch telegraph sta- 
tion is to have a telephone, and the 
more important are to be connected 
with the king’s residence. 





It has been recently stated on good 
authority, says London Lightning, 
that there are at work or under 
construction in Canada 36 elec- 
tric street railroads, with a _ total 
length of nearly 600 miles. No less 
than 750 motor cars are in use or 
building, and the sum invested in the 


ning costs, polluted streets, frowsy 
*buses, the traveling powers of a 
gouty tortoise and the horrors of 
cruelty to animals. ‘‘ But,” says the 
dear old grandmother of nations, 
‘“‘we might hurt somebody, or 
frighten a dog; and then, after all, 


we have got on without these things 
so far,” and she dozes again. 





It is said that the water power at 
Fairfield, Me., will be used to develop 
electric current. About 2,000 horse- 
power is available. 
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Edwards’s New Induction 


Coil. 


The new 12-inch Ruhmkorff induc- 
tion coils which are being constructed 
by Messrs. Edwards & Company, of 
144th street and Fourth avenue, New 
York city, are an importantaddition to 
theX-ray apparatus now on the market. 
This coil has features for which excel- 
lent results are claimed. All the fit- 
tingsare of bronze, and the dimensions 
are as follows: Width, 15% inches ; 
length, 3 feet 4 inches; height, 20 
inches. 

With the view of reducing the 
potential difference between adjacent 
layers and sections of wire, the sec- 
ondary winding is divided by rubber 
disks into 12 sections, and double- 
covered silk wire is used to insure 
perfect insulation in the highest 
degree. ‘The interrupter consists of 
a small electric motor which can be 
operated with facility by hand. 

The platinum contact poiuts are so 
arranged that they can be readily 
renewed and are unusually heavy. 
The apparatus is mounted in a heavy, 
hard-rubber case, on a polished ma- 
hogany base, and weighs approxi- 
mately 175 pounds. The illustration 
herewith shows the general construc- 
tion of the apparatus. 


re 
A New Illuminant. 


The London correspondent of the 
Manchester Courier publishes a re- 
markable account of a new illumi- 
nant, which, if all that is said of it 
is true, will push both gas and elec- 
tric light very hard. For its pro- 
duction no machinery is required save 
that contained in a portable lamp 
neither larger nor heavier than is 
used with colza oil or paraffine. 
This lamp, it is declared, generates 
its own gas. The substance employed 
is at present a secret, jealously guarded 
by some inventive Italians. The cost 
is declared to be at most one-fifth of 
that of ordinary gas, and the resultant 
light is nearly as bright as the elec- 
tric light and much whiter. A sin- 
gle lamp floods a large room with 
light. The apparatus can be carried 
about as easily as a candlestick and 
seems both clean and odorless. 
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THE INSURANCE OF 
PLANTS. 


ELECTRICAL 





BY R. H. PIERCE BEFORE THE NORTH- 
WESTERN ELECTRICAL ASSOCIATION. 





One of the most serious problems 
to the owner or manager of a central 
station is the reducing of the fire 
hazard to aminimum. 

A loss by fire means loss of plant, 
loss of revenue during the time of 
shut-down and the loss of patronage 
due to the loss of public confidence 
in the reliability of the plant. This 
last loss is by no means the least 
serious, as reliability is one of the 
chief requirements in a system for 
distributing light and power, and to 
many consumers it is the first and 
chief consideration. 

As a good share of the existing 
stations need to be rebuilt in order to 
have a decent earning capacity, the 
loss of plant may, in many cases, be 
considered less of a hardship than 
the losses through interruption of 
service and the attendant loss of reve- 
nue and patronage. 

The problem of safety is then the 
real question, and when this is solved, 
we, at the same time, solve the prob- 
lem of insurance. 

In the opinion of the writer, the 
insurance question, which the central 
station manager has to answer, is 
simply the question of making his 
plant insurable. This may appear to 
be a radical view, but I believe it is 
logical. I thoroughly appreciate the 
fact that insurance is a serious matter 
to many of the members of this 
society, and I believe I am thoroughly 
familiar with the ¢onditions which 
make it a serious matter. Many 
plants in this territory are located in 
towns where all insurance is expensive. 
Many plants have been located without 
regard to either external exposure or 
external fire protection. A large pro- 
portion of existing plants were in- 
stalled at atime when the electrical 
manufacturers and electrical con- 
structors did not understand what 
materials and methods should be used 
in order to secure safety, and, finally— 
and worst of all—many plants have 
been installed by companies or indi- 
viduals whose only thought was to 
get the largest prices for the cheapest 
installation, leaving the unfortunate 
station owners and managers to wrestle 
with the question of safety, as well as 
those of reliability and economy. 
But, however serious the question 
may be, it must be met,and,if attacked 
in the right way, the solution may 
not be as difficult as it at first appears. 

As before stated, the results of a 
central station fire are two-fold. 
Kirst, there are the losses due to 
interruption of service, and, second, 
there is the loss of plant. I have 
placed the iosses due to interruption 
of service first, as these must be con- 
whether we consider the 
The 


sidered 
question of insurance or not. 


interruption of service for any con- 
siderable time or adecrease in patron- 
age, due to irregular or uncertain 
service, may, and often does, mean a 
difference in revenue, which is the 
difference between a profit and a loss 
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in the operation of the station, and 
operating a station at a loss is worse 
than losing it. 

The way to secure safety and relia- 
bility is to have proper construction 
and proper care, protection and 
attendance. The proper methods for 
securing safety are laid down in the 
rules and requirements of the National 
Board of Fire Underwriters, and are 
well known to all engineers and con- 
structors of any standing. 

The question of insurance can be 
met in three ways : 

1. By insuring in responsible and 
reliable insurance companies. 

2. By the formation of a mutual 
company by central station owners. 

3. By securing the maximum safety 
through the use of proper construc- 
tion, care and fire protection, and 
taking the chances of a fire loss. As 
a general proposition, the only reason- 
able course is the first one indicated; 


i. @., the insuring in responsible 
and reliable companies. The plan of 
forcing a central station owner’s 


mutual has been ‘‘ weighed in the 
balance and found wanting.” Theo- 
retically, it may be possible to form 
such a mutual company, but it would 
be an additional burden to the central 
station business, which, I take it, has 
trouble and problems enough to face 
already. If fire insurance is a legiti- 
mate business—and it appears to be 
as legitimate a business as electric 
lighting—then we may as well assume 
that the insurance people know their 
business and that the competition 
between insurance companies will 
produce as low arate as could, with 
equal protection, be given by a mutual 
company. The third method men- 
tioned, of securing maximum safety 
and then taking the chances, may be 
the best in some, but only in very 
special cases. If the central station 
plant is so designed, installed and 
operated as to reduce the fire hazard 
to a minimum, Insurance companies 
will ask a minimum rate of insurance, 
which, in most cases, will be so small 
as to be no burden to the owners. 
Discarding then the two plans just 
mentioned, we are brought to the first 
plan of insurance in reliable com- 
panies. Accepting this as our line of 
action, the problem now is to so install 
and operate our plants that the hazard 
is reduced toa minimum or at least 
to a point where further improve- 
ments would increase the cost out of 
proportion to the additional safety 
secured. 

Before this point is reached, we 
will usually have secured a plant in 
which the fire hazard is very small 
and on which the insurance rate 
should be surprisingly low. We must 
not figure too close on our investment. 
Even if the interest on the added 
investment is equal to the amount 
saved by reduction of premium, we 
are ahead, as the improved construc- 
tion, care and attendance means a 
smaller chance of interruption of 
service and usually better service, less 
repairs and smaller depreciation. 

The great problem is, as I have 
said, how to best secure safety. Com- 
petition in the electrical manufactur- 
ing and construction business has not 


lead to increased safety. On the 
contrary, it has lead to cheapness in 
both appliances and methods, and 
cheapness does not mean safety. On 
the other hand, we must not think 
that we must be extravagant in order 
to have safety. The use of proper 
methods of construction and of in- 
telligence and care in operation are 
what is most necessary to secure 
safety. If, however, wecan not look 
to the electrical companies for pro- 
tection, to whom shall we look ? Who 
should judge of what is necessary for 
safety ? Who has devoted most time 
and thought to this subject? The 
National Board of Fire Underwriters 
beyond a doubt. Whether we insure 
or not, the regulations of the under- 
writers are to-day the best and, we 
may say, the only guide to safety. 
‘There requirements can, of course, 
be improved, but the insurance people 
are ready and anxious to receive sug- 
gestions from all engineers and central 
station men. I sincerely believe that 
a study of the requirements of the 
underwriters, and a free discussion of 
their merits by central station men 
and engineers, is the one thing that 
will lead to an understanding of the 
insurance question and will eventually 
lead to an understanding between 
owners and insurance companies 
which will be mutually satisfactory. 
By way of starting such a discussion 
in this association, I have incorporated 
into this paper, in full, the rules of 
the underwriters regarding central 
stations. They are as follows: 


REQUIREMENTS FOR STANDARD ELEC- 
TRIC LIGHT AND POWER STATIONS. 


Building: 


Walls, brick or stone, at least eight 
inches in thickness, or iron. Height, 
one story, without basement or space 
below. Area, not over 5,000 square 
feet of ground area between standard 
fire walls. Roof, metal, with metal 
trusses and supports. Floor, brick, 
cement, stone or earth. Wooden plat- 
forms may be used about machines. 
Cornice, brick, stone or metal. Eaves, 
not less than 15 feet from ground. 
Finish, no combustible finish, or finish 
leaving concealed spaces. Division 
walls, if any, to be of brick or stone, 
with standard fire doors and shutters. 
Partitions, about offices, storerooms 
or elsewhere. to be of non-combustible 
material. Boiler, except in standard 
station, to be outside, or cut off by 
standard fire wall with standard fire 
doors and shutters; wall to be eight 
inches for one story station, and four 
inches to be added for each additional 
story ; wall to extend through and at 
least three feet above roof—roof of 
boiler house should have proper ven- 
tilator. Stack, brick, or, if iron, to 
be outside and on brick foundation. 
Wire tower, if any, to be brick or 
stone, with same kind of roof as 
station proper. Stairs, if any, to be 
properly inclosed, when deemed 
necessary. Elevators, if any, to be in 
brick tower or with self-closing 
hatches. Heating, to be by steam, 
hot water or hot air by blower system; 
piping for same to be free from wood 
work and supported by iron hangers ; 
stoves may be used in office. Light- 
ing, to be by gas, brackets so arranged 
as not to allow flame to come in con- 
tact with woodwork; or by elec- 
tricity, wiring to be in accordance 
with rules. Occupancy, only for the 
legitimate uses of the station itself. 
Exposure, unexposed within 50 feet, 
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or, if exposed, to have approved fire 
walls on exposed sides. 


Electrical Arrangements : 


Generators. (a) Must be located in 
adry place. (b) Must be insulated 
on floors or base frames, which must 
be kept filled to prevent absorption 
of moisture and also kept clean and 
dry. Where frame insulation is im- 
possible, the inspector may, in writ- 
Ing, permit its omission, in which 
case the frame must be permanently 
and effectively grounded. (c) Must 
never be placed in a room where any 
hazardous process is carried on, nor 
in places where they would be exposed 
to inflammable gases or flyings of 
combustible material. - (d) Must each 
be provided with a waterproof cover- 
ing. Conductors, from generators, 
switchboards, rheostats or other in- 
struments, and thence to outside lines, 
conductors—(a) Must be in plain 
sight or readily accessible. (b) Must 
be wholly on non-combustible insula- 
tors, such as glass or porcelain. (c) 
Must be separated from contact with 
floors, partitions or walls, through 
which they may pass, by non-com- 
bustible insulating tubes, such as 
glass or porcelain. (d) Must be kept 
rigidly so far apart that they can not 
come in contact. (e) Must be cov- 
ered with non-inflammable insulating 
material sufficient to prevent acci- 
dental contact, except that ‘bus 
bars” may be made of bare metal. 
(f) Must have ample carrying capacity 
to prevent heating. (See table of 
capacity of wires, page 22.) (g) Must, 
where leaving the building, be looped 
downward, and the tube in which they 
are inclosed be inclined so as to pre- 
vent the entrance of rain water along 
the wires. (h) Must be provided 
with asafety fuse orautomatic circuit- 
breaker on a non-combustible base 
for each feeder and primary main. 
(i) All wire connections must be 
soldered to secure good contact, ex- 
cepting approved screw contacts. 
(j) Must have branch wires for station 
lighting installed in accordance with 
the rules for electric light and power 
wiring. Switchboards—(a) Must be 
so placed as to reduce to a minimum 
the danger of communicating fire to 
adjacent combustible material. Spe- 
cial attention is called to the fact that 
switchboards should not be built down 
to the floor, nor up to the ceiling, 
but a space of at least 18 inches, or 
two feet, should be left between the 
floor and the board, and between the 
ceiling and the board, in order to 
prevent fire from communicating from 
the switchboard to the floor or ceiling, 
and also to prevent the forming of a 
partially concealed space, very liable 
to be used for storage or rubbish and 
oily waste. (b) Must be accessible 
from all sides when the connections 
are on the back, or may be placed 
against a brick or stone wall when 
the wiring is entirely on the face. 
(c) Must be kept free from moisture. 
(d) Must be made of non-combustible 
material, or of hardwood in skeleton 
form, filled to prevent absorption of 
moisture. (e) Bus bars must be 
equipped in accordance with Rule 
3 for placing conductors. Resist- 
ance boxes and equalizers—(a) Must 
be equipped with metal or other non- 
combustible frames. The word frame 
in this section relates to the entire 
case and surroundings of the rheostat 
and not alone to the upholding sup- 
ports. (b) Must be placed on the 
switchboard, or, if not thereon, at a 
distance of a foot from combustible 
material, or separated therefrom by a 
non-inflammable, non-absorptive, in- 
sulating material. Lightning ar- 
resters—(a) Must be attached to each 
side of every overhead circuit con- 
nected with thestation. (b) Must be 
mounted on non-combustible bases in 
plain sight on the switchboard, or in 
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any equally accessible place, away 
from combustible material. (c) Must 
be connected with at least two 
‘‘earths” by separate metallic strips 
or wires having a conductivity not 
less than that of a No. 6 B. & S. 
wire. These strips or wires must be 
run as nearly as possible in a straight 
line from the arresters to the earth 
connection. (d) Must be so con- 
structed as not to maintain an arc 
after the discharge has passed, and 
must have no moving parts. It is 
recommended to all electric light and 
power companies that arresters be 
connected at intervals over systems in 
such numbers and so located as to 
prevent ordinary discharges entering, 
over the wires, buildings connected to 
the lines. In general, all apparatus 
must be maintained in good condition 
and, together with all wiring, must 
conform with rules for safe wiring. 


Care and Attendance : 

Attendant — A competent man 
must be kept on duty in the rooms 
where generators are operating. Waste 
cans—Oily waste must be kept in 
approved metal cans and removed 
daily. Approved waste cans shall be 
made of metal, with legs raising cans 
three inches from the floor and with 
self-closing covers. Oils, gasoline, 
ete.—Oil must not be allowed to 
accumulate on the floor. No oils, 
varnish, turpentine, alcohol, gasoline, 
benzine or similar articles shall be 
stored in the building, and no gasoline 
soldering pots to be used or kept in 
the building. Ashes—Ashes must 
not be kept in combustible recepta- 
cles, and must be removed from station 
daily. Coal—Soft coal or charcoal 
not to be stored in station near the 
boilers. Storeroom—Rooms occupied 
for the storage of supplies, testing or 
repairs must be kept in a clean and 
orderly manner. 


Fire Protection, Internal : 

Fire Pails —Three (3) to each 
3,000 square feet of floor area, but 
not less than 12 in any station. 
Pails to be painted red, with the 
word ‘‘ Fire” in black letters two 
inches long on side thereof. One- 
half the number of pails kept 
filled with dry sand, and one-half with 
clean water. Small Hose—Fifty to 
100 feet of one-inch linen hose to each 
5,000 square feet of floor area. Hose 
to be provided with 34-inch nozzle, to 
be in lengths of not over 50 feet, and 
to be kept folded, not rolled, and 
attached to standpipe, with at least 
one opening with hose attached on 
each floor, which shall have an ade- 
quate supply of water at not less than 
25 pounds pressure; if supply is from 
tank, capacity of tank to be not less 
than 1,000 gallons to each 5,000 square 
feet of ground area. 


External : 

Water Supply—There must be two 
double hydrants connected with not 
less than a six-inch main, within 600 
feet of the building. 

Note: If unexposed, and not over 
5,000 square feet ground area, two 
single hydrants on four-inch main 
would be satisfactory. 

Fire Department—There must be 
a fire department house, with perma- 
nent men and horses stationed there- 
in, and at least 1,000 feet of hose kept 
therein, within one-half mile of the 
building ; the said house must also 
contain steamer, unless water pressure 
is at least 60 pounds at the building. 

Fire Alarm—Telegraph fire-alarm 
station to be within 250 feet of build- 
ing. Unless keyless box, there must 
be a key at the building. 


Every one of the foregoing rules 
represents thought, investigation and 
experience, and if time permitted, it 
would be profitable for us to discuss 
each rule by itself, I shall have to 
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be content, however. with calling 
attention to the rules and to a few 
lessons which they seem to teach. If 
a central station conforms to all the 
requirements of the foregoing rules, 
the insurance rate is very low, and 
even at the low rate, its insurance is 
eagerly sought by insurance companies 
as desirable business. 

The base rate or the rate of insur- 
ance for central stations which con- 
form in all respects to the require- 
ments of the underwriters, is 50 cents 
per $100. For every point in which 
a station fails to conform to the re- 
quirements, a certain addition is made 
to the rate. 

The underwriters recognize 34 
specific causes for raising the rate 
above the base or minimum amount. 
These causes are violations of the 
rules and regulations,and do not con- 
sider ‘‘external fire protection,” 
‘‘other occupancy,” ‘‘ condition,” 
“exposure.” A specific addition is 
made to the rate for inadequate fire 
protection, and an addition is made 
for other occupancy, condition, ex- 
posure, according to hazard. The 
34 causes just mentioned are all viola- 
tions of the regulations concerning 
construction of building, electrical 
arrangements,or care and attendance, 
and are therefore all causes within 
the control of the owner. 

These 34.causes may, if they all 
exist, raise the rate to over $10 per 
$100, but of this sum over $5, or 
more than one-half the amount, is 
due to the following causes: Im- 
proper arrangement of stack, defective 
wiring, improper construction of 
switchboard, improper construction 
and placing of rheostats, storage of 
oils, gasoline, etc., in station, and im- 
proper storage of ashes. All of these 
are defects that should and always 
can be avoided and usually at small 
expense. 

Time does not admit of taking up 
the 34 violations separately, but I can 
cover the ground in a general way by 
saying that ifa station was built and 
operated so as to be defective under 
all or the majority of the 34 counts, 
any intelligent man would consider 
that it was only a question of time 
when it would burn down. The 
additions to the rate are not unreason- 
able. The causes for which the 
greatest additions are made to the 
rate are conditions which no sensible 
man would allow to exist in his 
station. In most cases a station can 
be designed or remodeled by one 
familiar with the underwriter re- 
quirements so as to have a very low 
total rate and without any extray- 
agant expenditure; and where the 
surroundings are favorable, a station 
can be cheaply built which can be 
insured for the minimum rate or very 
close to it. 

The conclusion which I hope can 
be drawn from my remarks, is that 
the solution of the insurance problem 
is intelligent construction and oper- 
ation, and that the way for us to 
determine how to design, install and 
operate plants, and how to improve 
existing plants, is to carefully study 
and freely discuss the requirements 
of the National Board of Fire Under- 
writers, and then apply the right 
principles and methods to the plants 
which we are designing or operating. 


Boston Electric Light Company’s 
Annual Report. 

The annual report of the Boston, 
Mass., Electric Light Company for 
the year ended June 30, 1896, makes 
the following showing : 


1896. 1895. Increase. 
Total income.......... 973 $610,265 $50,708 
Operating expenses.... 420.641 411,449 9,192 
Bciccocecescs vou .897 198,815 41,582 
CR oe - vonveseccese 50,717 31,845 8,872 
eee 136,000 136,000 ...... 
Surplus ............ 680 30,970 22,710 


* Includes $66 premium paid on bonds retired. 

The balance sheet shows cash on 
hand, $21,265; materials and sup- 
plies, $59,130; accounts and notes 
receivable, $103,211; notes and ac- 
counts payable, $328,363; balance 
to credit, profit and loss, $281,206. 

The company offers $270,500 of 
its five per cent consolidated bonds 
now in its treasury to stockholders 
at par and interest, and to the public 
at 102 and interest. 

President F. A. Gilbert has issued 
a circular to stocknolders under date 
of July 30, in which he says : 


The net earnings of the company 
have been larger during the past year 
than ever before in the history of the 
corporation, and a large sum has been 
appropriated from net profits to the 
payment of the company’s obligations. 

The directors are of the opinion 
that for a short time, at any rate, 
it will be advisable, as suggested by 
the Gias Commissioners, for the com- 
pany to pay a somewhat smaller divi- 
dend, say at the rate of six per cent 
per annum, applying the balance of 
the profits to the liquidation of float- 
ing indebtedness and the cost of 
future additions and improvements. 
They believe that this will increase 
the value of the company’s stock and 
bonds. The valuation of the real 
estate of the company has been in- 
creased by appraisal by more than 
$100,000. 


ssid itis 
PERSONAL. 

Mr. T. C. Martin, editor of the 
Electrical Engineer, returned from 
Europe to New York last Friday on 
the “ St. Paul.” 


Mr. J. P. Barrett has resigned 
from the presidency of the Llectrical 
Journal, of Chicago, and has severed 
his connection with electrical jour- 
nalism. 


Thos. F. Clohesey, electrical engi- 
neer at Cincinnati, has completed 
plans and specifications for the fire 
department underground cable sys- 
tem to be installed in that city. 


M. Berthelot, the well known 
French scientist, has received the 
Grand Cross of the Legion of Honor 
for his researches in chemistry. M. 
Berthelot is Minister of Foreign 
Affairs for France. 


Gen. E. P. Meaney, well known 
in electrical circles and a sound 
money Democratic delegate to the 
Chicago convention, has retired with 
honor and promptness from the local 
New Jersey organization which de- 
clared for the free-silver platform. 


Mr. James E. Keelyn, president of 
the Western Telephone Construction 
Company, of Chicago, is on his way 
East and will be at the Astor House, 
New York, the last two weeks in 
August. Mr. Keelyn is brought to 
the city to meet a number of inter- 
ested parties and arrange for im- 
portant telephone extensions, 
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Wall Street and McKinley. 


A New York broker gives his 
opinion as follows on some Wall street 
stocks : 

“*T believe that a man might very 
well invest $6,000 in 100 Pacific 
Mail, 100 Kansas & Texas preferred 
and 100 General Electric at present 
prices. Suppose that Mr. Bryan were 
elected, there need not necessarily be 
much decline in General Electric, as 
its gold obligations are very small, 
while Pacific Mail would not suffer at 
all, as it has no gold obligations what- 
ever, and is free of floating debt. 
Suppose, however, that in the panic 
these stocks did decline to an average 
of, say, 15 apiece, this would be about 
as much as one would have to fear. 
On the other hand, if the election 
goes right, it would not be very long 
before they sell at an average of 30 
apiece. In other words, a man who 
buys stocks gets practically odds of 
2 to 1 against Mr. McKinley’s elec- 
tion, while, as we all know, the market 
odds are 2 to 1 on it. The way it 
looks to me is that the Street, as 
measured by prices on the Ex- 
change, is really laying odds against 
McKinley.” 


ae 
The Electrical Stock [larket. 


Nearly one-half of the transactions 
last week on the New York stock 
exchange were made on ‘Thursday 
and Friday, when 600,000 - shares 
changed hands. There were heavy 
declines in a number of important 
stocks during the week. Manhattan 
railway suffered a net decline for the 
six days of 11% points, foreshadow- 
ing a reduction in its dividend rate. 

On Saturday, 1,300 shares of Gen- 
eral Electric changed hands. This 
stock opened for the day at 21%, 
went to 22 and closed at 21% bid 
and 2134 asked. As compared with 
the prices for August 1, the whole 
list of stocks closed at lower figures. 

The closing prices for electrical 
stocks on the Boston exchange last 
Saturday were as follows: 


Bid. Asked 
Edison Electric Iuminating.......... 135 140 
General Electric..........-...+0+ss000. 21 2 
General Electric preferred ............ .. 55 
Lamson Consolidated Store Service... 16 1744 
Westinghouse Electric preferred..... 48 49 
Fort Wayne Electric ...... ........... 1 2 


Thomson-Houston (ceries D) 
ees 
Electrical Yachtsmen. 

Some weil known electrical men 
who are enthusiastic yachtsmen are 
Mr. E. H. Bennett, Jr., president of 
the Diehl Manufacturing Company, 
of Elizabethport, N. J., who occasion- 
ally dodges business by a cruise on 
the steam yacht ‘‘Reverie.” Mr. Roger 
Upton, president of the Standard 
Thermometer and Electric Company, 
is the owner of the sloop ‘‘ Mystery,” 
formerly owned by the Popes, of 
Columbia bicycle fame. Mr. Hooker, 
general manager of the Perkins Elec- 
tric Switch Manufacturing Company, 
cruises on Long Island Sound in a 
‘“Newport cat.” H. D. Bayne, of 
H. D. Bayne & Company, the elec- 
trical engineering company, enjoys 
deep water sailing in a schooner of 
the pilot-boat build. 

a 

It is stated that X rays have been 
used to take radiographs of flowers. 
They show the ovulesinside the ovary 
in an unopened bud, the seeds within 
a seed vessel, and even the veins upon 
the white petals of a flower. 


Fort Wayne Electric Trust (series A). 2 4 
3% 
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Improvements in Thermo-electric 
Batteries. 
To Tae Eprror or ELEcTRICAL REVIEW : 

How to transform heat into elec- 
tricity, economically, is considered the 
greatest and most promising problem 
that can engage the attention of 
inventors. In the year 1821, Profes- 
sor Seebeck, of Berlin, Germany, 
discovered that by joining the ends 
of two unlike metals and keeping 
one pair of junctions at a higher 
temperature than the other pair, an 
electric current was generated at the 
junctions of the metals. Antimony 
and bismuth are the metals fre- 
quently employed in the generation 
of thermo-electric currents. By join- 
ing the antimony of one pair to the 
bismuth of the next and so on 
throughout a long series, a current of 
electricity having a fairly high ten- 
sion can be generated. Many varie- 
ties of the thermo-electric battery 
have been made, but in all there is a 
very great waste of heat. Perhaps 
the most economical thermo-electric 
battery in existence transforms less 
than one per cent of the total heat 
energy of the fuel into electricity. 
Clamond, of Paris, has obtained, 
perhaps, better results than any other 
inventor in the attempt to generate 
electricity directly and economically 
from fuel. His battery consists in 
sheets of tinned sheet-iron and blocks 
of a certain alloy. The sheet-iron 
and the alloy are joined together, by 
having the end of the sheet-iron bent 
und punched, then casting the block 
of alloy round it, thus making a good 
metallic contact or connection. Rings 
of these elements are superposed on 
a furnace, the products of combus- 
tion from which first rise through 
an inner pipe, then descend along 
the inner ends of the elements, from 
which, however, they are separated 
by a metallic tube, to prevent corro- 
sion of the ends of the elements by 
the products of combustion from the 
furnace. Clamond uses gas for fuel 
in the furnaces of the smaller, and 
coke in the furnaces of his larger, 
thermo-electric batteries. The elec- 
trical output is, proba'ly, about one 
twentieth only of that which would 
be yielded by a dynamo driven by a 
steam engine whose boiler uses an 
equal quantity of fuel. 

Let us consider where the great 
waste of heat occurs in the thermo- 
electric batteries which have hitherto 
been constructed. In the first place, 
there is an enormous waste of heat 
from the chimney, where there is one, 
asin Clamond’s thermo-electric bat- 
tery. From the chimney of an ordi- 
nary steam boiler, half the heat of the 
fuel escapes in the products of com- 
bustion. It is probable that from 
the chimneys of thermo-electric bat- 
teries which have hitherto been 
made, the waste of heat is even 
greater than this. In the furnaces 
of steam boilers it is well known that, 
when built on a large scale, the loss 
of heat is relatively less than it is in 
small boiler furnaces. Similarly, the 


quantity of heat escaping from the 
chimney of a thermo-electric battery 
is, perhaps, about equal to that which 
escapes from the chimney of a small 





boiler, or from that of a heating 
stove, which consumes an equal quan- 
tity of fuel in an equal time. The 
thermo-electric battery, in fact, is 
sometimes used as a stove. When so 
used, it is not altogether so very 
inefficient, because heat is needed 
anyhow. It is, however, very ineffi- 
cient as a generator of electricity. 
It stands, therefore, in regard to 
economy of fuel for heating, on about 
an equal footing with the common 
heating stove. Nearly one fourth of 
the heat is radiated from the stove. 
Nearly all the rest, or about three 
fourths, passes up the chimney and 
does no useful work, except the pro- 
duction of a draught of air for 
supplying the furnace. In Clamond’s 
battery, say 24 per cent of the heat 
may be carried off by radiation and 
convection of air currents from the 
battery, one per cent may be trans- 
formed into electricity and 75 per 
cent may escape at the chimney. 
How can we expect a great percent- 
age in the output of electricity, when 
in most of the thermo-electrio bat- 
teries which have been made, say 75 
per cent of the heat escapes up the 
chimney, and of the remainder, or 
25 per cent, by far the greater part is 
wasted by radiation into space and 
by atmospheric convection ? 

Now, the greatest problem that can 
engage the mind of man is how to 
avoid the enormous waste of heat in 
the thermo-electric battery. The 
writer, after much thought, has de- 
vised the following methods of secur- 
ing good economy in the Clamond 
type of thermo-electric battery, which 
uses no water and which has a 
chimney. 

First method. All the air which 
feeds the furnace is caused to pass 
within a casing along and in contact 
with the ends of the elements which 
need to be cooled, and then it enters 
the furnace at an elevated tempera- 
ture. Thus the heat that would have 
otherwise been wasted is returned to 
the furnace, and part of the waste is 
thereby avoided. In fact, in this 
method I apply the regenerative prin- 
ciple to the thermo-electric battery. 
This method will not enable us to 
save all the heat which otherwise 
would have been radiated and carried 
away by convection from the ends of 
the plates, because the products of 
combustion will leave the chimney at 
a higher temperature than they would 
otherwise. 

Second method. An artificial 
draught should be employed for the 
furnace. It is well known that an 
artificial draught can be maintained 
much more economically than can a 
natural draught in the furnaces of 
steam boilers. When we use a chim- 
ney,a high temperature in theescaping 
gases is necessary, for otherwise there 
would be little or no draught. But 
when we use a blower to force air into 
the furnace, the products of com- 
bustion can be made to leave the 
chimrey, if required, at a temperature 
but little higher than that of the 
atmosphere. Hence, the heat from 
the products of combustion may be 
caused to elevate the temperature of 
the inner junctions of a thermo- 








ELECTRICAL REVIEW 


electric battery, row after row, each 
row receiving heat from the gases at 
a lower temperature than the preced- 
ing row. The first row with this 
method would naturally receive heat 
at the inner junctions, but this tem- 
perature would be too high for the 
metal to endure without either fusion 
or rapid oxidation. In order to over- 
come this difficulty, the writer pro- 
poses to force air into the thermo- 
electric battery beyond the furnace, 
and so as to mingle with the gases of 
very high temperature which have 
proceeded from the furnace. By this 
plan we shall have a large volume of 
air and mixed gases which are the 
products of combustion at a tempera- 
ture which will not be too high for 
the inner junctions of the thermo- 
electric battery to endure. A great 
many elements will be needed to 
absorb the heat from the large volume 
of mixed gases. ‘The temperature of 
the last set of elements at their outer 
ends should preferably not greatly 
exceed the temperature of the atmos- 
phere. 

Third method. It is well known 
that the range of temperature for 
ordinary elements in thermo-electric 
batteries is only about 90 degrees. 
There is no advantage in having the 
heated ends more than 90 dégrees 
hotter than the cooler ends. Now, 
this being the case, I propose to use 
the outer ends of the first set of 
elements as a source of heat for 
another or second set of elements, 
the ends of which are nearly in con- 
tact therewith, then the outer ends 
of this second set for a source of heat 
for the inner or hotter ends of another 
set, and so on until the inner end of 
the last set has a temperature of 
about 90 degrees above that of the 
atmosphere. ‘Thus I might have 
about 10 sets of elements, the outer 
end of each serving as a source of 
heat for the next set. 

Because of the use of artificial 
draught which forces the products of 
combustion out of the chimney at a 
temperature of only about 100 degrees 
above that -* the atmosphere, the 
waste of heat at the chimney is made 
much less than usual. Of course, 
power is required in order to cause 
artificial draught, but after deducting 
for this, the efficiency of the thermo- 
electric battery may be three per cent. 
Now, if we use, say, 10 sets of elements 
in order to extract nearly all the heat 
that would have been wasted, shall 
we not have secured a very economical 
thermo-electric generator? Should 
not the percentage of efficiency prove 
to be higher than that of any heat 
engine hitherto constructed ? A por- 
tion of the heat which enters each set 
of elements is transformed into elec- 
tricity, therefore as heat it disappears. 

It is extremely probable that in a 
thermo-electric battery constructed 
so that the heat is largely utilized, the 
second law of thermo-dynamics would 
approximately hold. Suppose we 
maintain the inner junctions of the 
inner or first set of elements at a 
temperature of 960 degrees Fahren- 
heit, and the outer ends of the last 
set at a temperature of 150 degrees. 
If, as is extremely probable, the 
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second law of thermo-dynamics holds 
good here, we should have a theoretical] 
efficiency of 

(960°-+460°)—(150°-+ 460°) 





960°+460° 

or 57 per cent. This isa much greater 
efficiency than has ever been obtained 
from any steam or gas engine. In- 
deed, it is highly probable that the 
second law of thermo-dynamics holds 
good in all thermo-electric batteries 
when we taken into consideration the 
heat which is actually transformed 
into electricity. 

Here, then, are several methods 
proposed for economizing heat in the 
thermo-electric batte.y. All these 
methods may be combined, if desira- 
ble ; then we shall obtain the highest 
efficiency. It will probably remain 
impracticable for some time to use 
temperatures much higher than 1,000 
degrees by Fahrenheit’s thermometer, 
or to use lower temperatures than 
about 90 degrees above that of the 
atmosphere which, in the calculation 
above, was supposed to have a tem- 
perature of 60 degrees by Fahrenheit’s 
thermometer. JAMES ASHER. 

New York, August 3. 

a 
Electrical Resistance. 


The assertion that an electric are 
can not have negative resistance is 
now followed by the doubt, expressed 
by Mr. Rollo Appleyard in an article 
this week, whether the arc can be 
said to possess in any circumstances 
any true resistance whatever. This 
piece of scepticism makes great de- 
mands upon our mental machinery if 
we wish to comprehend exactly what 
it means. ‘That specific resistance 
should apparently become zero, or 
even negative, uuder peculiar condi- 
tions, we might credit, but that in an 
electric arc, with its complicated — 
column of heated vapor, it is neces- 
sarily always zero, is by no means 
easy to understand. But, according 
to Mr. Appleyard’s way of regarding 
the phenomena of the arc, the very 
attribute of electrical resistance, is in- 
applicable and what appears to be re- 
sistance—whether positive or negative 
—is really an unknown something else. 
We can not think that Mr. Appleyard’s 
view is correct, or even that it tends 
to elucidate matters, yet may the 
gods forbid us to say that he is wrong, 
considering what seems to be con- 
ceivable in regard to the electric arc. 
At any rate, the posssbility of so 
extraordinary a conception leads us to 
press for a definite answer to the 
question: What iselectrical resistance? 
—London Electrician. 





To satisfy a judgment of $2,810, 
Frederick W. Dunton’s mile-and.a half 
experimental Boynton bicycle road, 
which was built at a cost of about $30,- 
000, including power house and plant, 
was sold under foreclosure proceed- 
ings on July 29, by Referee William 
G. Nicoll, and was bought in by 
W. H. Boynton for $500. The Long 
Island Boynton Bicycle Railroad 
Company, the New York and Subur- 
ban Investment Company and the 
Bellport Construction Company were 
named as defendants in the proceed- 
ings. 
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DO NOT BE AFRAID. 


WHEN RIDING ON THE ELECTRIC 
CARS AND THE FUSE BLOWS 
OUT—KEEP QUIET. 

From the office of the Wire Depart- 
ment of Boston the following state- 
nent has been given out: 

“In view of the large number of 
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in precipitate flight from seeming 
danger; this has often resulted in 
personal injury to those who do so 
without stopping to think of the con- 
sequences. 

‘* All grades of ivsnlated covering 
now used for electrical conductors are 
perishable, and its failure at times is 
to be expected. Nearly all the ma- 
terials used for this purpose are in- 
flammable. For various reasons not 


The Quimby Electric Pumps. 


The newly perfected Quimby rotary 
pumps for direct-connected electric 
work embody certain features which 
show an advance in this line of elec- 
tric machinery, the general form and 
construction of which is shown in the 
accompanying illustrations. 

The four screws which act as pistons 





idents that have occurred in this 
d other cities and towns through- 
it the country, due to the use of 
.ctricity as a motive power on street 
ilways, and the panics which ensue 
nong passengers when certain things 
ke place that are inevitable and 
hers that are not, the Wire Depart- 
ent deems it advisable to issue the 
llowing statement for the benefit of 
e great number of people who ride 

the street cars: 

‘‘There are four things that are 
ire to occur to the electrical equip- 
entof a street railway with a cer- 
iin degree of regularity: The meit- 

of fuse metals; burning out of 
\otors ; burning of the insulation of 
ires under the floors or on the roofs 
f cars, or breaking and melting of 
olley wires. All these when they 
ive occurred in the past have often 
used a needless panic, resulting in 
rious injury to some of the pas- 
ngers. 

‘The fuse metal would not per- 
rm its proper function if it did not 
elt at the proper time and thus pre- 
nt a burning out of the motor. 

hey often melt without any notice- 
ile effect, but there are times when 
iey vaporize with a vivid flash and 
ud report that issomewhat startling; 
it no injury can occur to the pas- 
ngers on the car from the ‘ blowing ’ 
fa fuse if they will remain quietly 
their places. 

‘‘ As yet there is no means of effect- 
lly preventing the burning out of 
ctric motors, which will occur at 





Fic. 1.—fHe QuimBy ScrREw Pump. 


necessary to enumerate, the covering 
on the electric wires in street cars 
take fire and burn, but not rapidly, 
and as a rule the other portions of the 
car are seldom damaged. Here, again, 
there is ao danger to the people on 
the car if they wait until it stops, 
when they will have ample time to 
leave it quietly. 


in propelling water are mounted in 
pairs on parallel shafts, so arranged 
that in each pair the thread of one 
screw projects to the bottom of the 
space between the threads of the 
opposite screws. The pump cylinder 
fits the perimeters of the threads, as 
shown in Fig. 2. 
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pump can be left standing for a con- 
siderable time without becoming 
clogged by rust. 

These machines are manufactured 
by William E. Quimby, at Boston, 
with a New York office at 59 Liberty 


street. 
ame 


Cahn’s Theatrical Guide. 

The EvecrricaL Review has re- 
ceived, with the compliments of the 
publisher, Julius Cahn, of New York, 
his official theatrical guide. The 
book is a volume of about 600 pages 
and is a very comprehensive and 
exhaustive production. It gives the 
name of every theater in the United 
States and a complete list of officers, 
including electricians. This is the 
first issue. ‘The second will be pub- 
lished June 1, 1897. The book is 
nicely bound in blue cloth and will 
prove an addition to every theatrical 
library in the country. 

= -o- a 
Everybody Should Understand the 
Meaning of ‘16 to 1.” 


To THe Eprror or Exvecrricat Review : 
One gold dollar. 


25 8 grains. 
15.976, 16 to 1.) 


One silver dollar. 
Weighs 412.50 grains, 
(412.50 + 25.8 


Arbitrary coinage value Gold, $20.67 per 
of silver, $1.29 per ounce. ounce 

Actual value by weight of Gold, $20.67 per 
silver, 65 cents per ounce. our ce. 


Actual value of $1 coin of 
silver, 50 cents. Gold, $1. 


A gold coin, fresh from the mint, 





Fig. 2.—CYLINDER OF QuimBy PUMP. 


“‘The trolley wires will and do 
break at times, but in doing so they 
wiil not injure those persons who re- 
main in their seats. If it is necessary 
to leave the car, do it leisurely and 
quietly and avoid the broken ends 
of the trolley wire ; it will not injure 
any one who does not touchit. While 
it may give marked evidence of the 
energy it transmits when in contact 
with the wet ground or some other 
good conductor, it will not harm the 
passerby who avoids it. Let all re- 


Fic. 3.—QutmBy Drrect.ConNECTED Ey EcTRIC Pump 


The pump and motor are mounted 
on the same bed-plate, and the motor 
shaft is coupled directly to one of the 
pump shafts, as shown in Fig. 3. 
Coupled in this way the number of 
moving parts is minimized. 

The Quimby electric house pump, 
illustrated in Fig. 4, is con- 
structed primarily to operate noise- 
lessiy, and to avoid noise in the 
delivery pipes. 


Fie. 4—Qurmsy E.ectrric Pump ror House SERVICE. 


times on the best regulated street 
railroads. When this happens it will 
not cause the slightest injury to pas- 
sengers who still remain quietly on 
the car until it stops. 

‘* The eff: ct produced may be some- 
what startling at times to the great 
majority of people who ride on the 
cars and prompt them to seek safety 


member that this (to them) mysterious 
power is controllable, even though 
it does kick over the traces at times.” 
raekhs aa 

Wellsville, Ohio, is in darkness, as 
the city council and local electric 
light company can not agree on the 
price to be charged for lights. 


This pump is extremely simple in 
operation, being self-lubricating, and 
the motor is provided with large oil 
cups, so that under ordinary service 
the pump would not require any 
attention oftener than once in two 
weeks. The operating screws in this 
pump are made of brass, so that the 


hammered flat or cut into p‘eces, is 
actually worth its face value by 
weight, the world over. 

When the United States silver 
coins were legalized, silver had a 
market value of $1.29 per 
Since that time the remarkable 
development of the silver mining and 
smelting industry has enabled mine 
owners to produce silver, in immense 
quantities, for 65 cents per ounce, 
und make a large profit at that price. 
They are now asking the government 
to coin all the silver they can bring 
to its mints. This plan to double 
the wealth of a small class of people 
all ‘ Silverites” are expected to sup- 
port. G. C. M. 

Washington, I). C., Aug. 1, 1866. 


ounce, 
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The government of Costa Rica bas 
established a consulate in Philadel- 
phia, and has appointed Mr. Gus- 
tavow Niederlein, 233 South Fourth 
street, as consul. Mr. Niederlein 
requests that manufacturers send to 
him two copies of all their catalogues 
in English and one copy in Spanish, 
if they publish any in that language. 
Mr. Niederlein is a man of inter- 
national experience, and proposes to 
make every effort to increase the 
export and import trade between the 
United States and Costa Rica. 
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An interesting communication from 
Mr. James Asher on improvements in 
thermo-electric batteries is published 
in this issue of the ELEcTRICAL 
REVIEW. 
the most efficient batteries of this 


In spite of the fact that 
kind are said to transform Jess than 
one per cent of the heat expended 
into electrical energy, the problem of 
getting electricity direct from heat is 
the most fascinating one with which 
the electrical inventor has to deal, 
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TESLA ON THE NATURE OF 
ROENTGEN RAYS. 

In our present issue we publish 
another important communication 
from Mr. Tesla in regard to the 
Roentgen rays. Mr. Tesla has worked 
ceaselessly, and in his articles, exclu- 
sively published in our columns, he 
has made most valuable contributions 
to the knowledge of this fascinating 
His the 


greater weight as 


subject. opinions carry 
they are sup- 
ported by a mass of experimental 
evidence, and as his insight into many 
phenomena has proved to be true. 
What services has he not rendered 
to science and industry merely by his 
demonstrations of the action of air 
condensers and 


or gases in high- 


tension transformers! His present 
contribution is, in part, a summing 
up of the observations already made 
by him, and is particularly important 
in this, that it substantiates the 
ideas originally expressed by Professor 
Roentgen. 

Mr. 


convincing arguments to show that 


Tesla brings forward many 
these rays consist of streams of matter 
in some primary condition, which is, 
to a certain 


extent, equivalent to 


saying that they are streams of ether 
into which the matter is dissolved by 
the violent impact. 

There is thus opened up a wonder- 
ful possibility of transformation of 
matter into its primary constituents, 
never before contemplated or thought 
possible, and it is safe to say that a 
more absorbing subject for study and 
investigation could not be found in 


physical science. 





TO STOP CUTTING PRICES. 

The incandescent lamp manufact- 
urers, after two or three years of 
cutting of prices, have concluded that 
it would be better to maintain a regu- 
lar price for standard lamps hereafter, 
and let the customer choose his lamp 
for its quality and not on account of 
cheapness or amount of rebate. A 
number of manufacturers have been 
discussing this question for several 
weeks, and an agreement has been 
reached. ‘This does not take the form 
of a trust or combination, but means, 
if lived up to, that prices of lamps 
will be steady, and that consumers 
will undoubtedly receive an im- 
proved article. The larger companies, 
like the General Electric Company 
and the Westinghouse Cempany, ap- 
parently think the agreement a good 
thing, and the immense number of 
users of the incandescent lamp hope 
to find that they are to be benefited 


as well, 
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DELETERIOUS EFFECTS OF X RAYS 
ON THE HUMAN BODY. 

It seems that the wonderful effects 
of X rays have not all been learned. 
One of the newest of these takes the 
form of a physical effect upon the 
person who uses powerful X-ray ap- 
paratus for comparatively long periods 
atatime. Mr. H. D. Hawks, a grad- 
uate in the class of 1896, of Columbia 
College, has for the past few weeks 
been giving exhibitions in the vicinity 
of New York with an unusually pow- 
erful X-ray outfit. Mr. Hawks, dur- 
ing the afternoon and evening of 
each day for four days, was working 
around his apparatus for from two to 
three hours at a time. At the end of 
four days he was compelled to cease 
active work, owing to the physical 
effects of the X rays upon his body. 
The first thing Mr. Hawks noticed 
was a drying of the skin, to which he 
paid no attention, but after awhile it 
became so painful it was necessary to 
stop alloperations. The hands began 
to swell and assumed the appearance 


of having a very deep sunburn. At 
the end of two weeks the skin all 


came off the hands. The knuckles 
were especially affected, they being 
the sorest part of the hand. Among 
other effects were the following : The 
growth of the finger nails was stopped 
and the hair the skin that was 
exposed to the rays all dropped out, 
especially on the face and sides of the 
head. ‘The hair at the temples has 
entirely disappeared, owing to the 
fact of Mr. Hawks having placed his 
head in close proximity to the tube to 
enable spectators to see the bones cf 
the jaw. ‘The eyes were quite blood- 
shot and the vision was considerably 
impaired. The 
fall out and 
chest was also 


on 


eyelashes began to 
the lids to swell. The 
burned through the 
clothing, the burn resembling sun- 
burn. Mr. Hawks’s disabiliti¢s were 
such that he was compelled to suspend 
work for two weeks. He consulted 
physicians, who treated the case as 
one of parboiling. 

To overcome these effects of the 
X rays, Mr. Hawks first tried covering 
his hand with vaseline and then 
putting a glove on, but the hand was 
at once burned again, the glove 
affording no protection whatever. 
The hand was finally protected by 
covering it with tin foil. Mr. Hawks 
coincides with Tesla’s belief that X 
rays are practically minute material 
particles thrown off from the walls of 
the tube. The apparatus used was a 
10-inch induction coil, manufactured 
by Ritchie & Son, of Brookline, Mass. 
The primary circuit was opened and 
closed by means of a rotary brake 
mounted on the shaft of a motor, there 
being 120 breaks a second. The 
tube used was a focusing tube, made 
by Emil Greiner, of New York. 

Mr. Hawks has made a careful 
study of his case and has reached the 
conclusion that no other cause than 
his exposure to the X rays is respon- 
sible for his condition. His personal 
appearance certainly bears out his 
statement. he ELECTRICAL REVIEW 
will be glad to hear from any of its 
readers who have experienced similar 
effects, even in a lesser degree. 

















August 12, 1896 


Roentgen Rays or Streams. 
To THE EprroR oF THE ELECTRICAL REVIEW : 

In the original report of his epochal 
discoveries, Roentgen expressed his 
conviction that the phenomena he 
observed were due to certain novel 
disturbances in the ether. This 
opinion deserves to be considered the 
more as it was probably formed in 
the first enthusiasm over the revela- 
tions, when the mind of the discoverer 
was capable of a much deeper insight 
into the nature of things. 

It was known since long ago that 
certain dark radiations, capable of 
penetrating opaque bodies, existed, 
and when the rectilinear propagation, 
the action on a fluorescent screen and 
on a sensitive film was noted, an 
obvious and unavoidable inference 
was that the new radiations were 
transverse vibrations, similar to those 
known as light. On the other hand, 
it was difficult to resist certain argu- 
ments in favor of the less popular 
theory of material particles, especially 
as, since the researches of Lennard, it 
has become very probable that ma- 
terial streams,resembling the cathodic, 
existed in free air. Furthermore, I 
myself have brought to notice the 
fact that similar material streams 
-which were subsequently, upon 
Roentgen’s announcement, found 
capable producing impres- 
sensitive film—were ob- 
tainable in free air, even without 
the employment of a vacuum bulb, 
simply by the use of very high poten- 
tials, suitable for imparting to the 
molecules of the air or other particles 
asufficiently high velocity. In reality, 
such puffs or jets of particles are 
formed in the vicinity of every highly 
charged conductor, the potential of 
which is rapidly varying, and I have 
shown that, unless they are prevented, 
they are fatal to every condenser or 
high-potential transformer, no matter 
how thick the insulation. They also 
render practically valueless any esti- 
mate of the period of vibration of an 
electro-magnetic system by the usual 
mode of calculation or measurement 
in a static condition in all cases in 
which the potential is very high and 
the frequency excessive. 

It is significant that, with these 
und other facts before him, Roentgen 
inclined to the conviction that the 
rays he discovered were longitudinal 
waves of ether. 

After a long and careful investiga- 
tion, with apparatus excellently suited 
for the purpose, capable of enygeen 
impressions at great distances, anc 
after examining the results pointed 
out by other experimenters, I have 
come to the conclusion which I have 
wlready intimated in my former 
contributions to your esteemed 
journal, and which I now find cour- 
age to pronounce without hesita- 
tion, that the original hypothesis of 
Roentgen will be confirmed in two 
particulars: first, in regard to the 
longitudinal character of the disturb- 
ances; second, in regard to the 
medium concerned in their propaga- 
tion. The present expression of my 
views is made solely for the purpose 
of preserving a faithful record of 
what, to my mind, appears to be the 
true interpretation of these new and 
important manifestations of energy. 

Recent observations of some dark 
radiations from novel sources by Bec- 
querel and others, and certain deduc- 
tions of Helmholtz, seemingly appli- 
cable to the explanation of the 
peculiarities of the Roentgen rays, 
have given additional weight to the 
arguments on behalf of the theory 


of 
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of transverse vibrations, and accord- 
ingly this interpretation of the phe- 
nomena is held in favor. But this 
view is still of a purely speculative 
character, being, as it is at present, 
unsupported by any conclusive experi- 
ment. Contrarily, there is consider- 
able experimental evidence that some 
matter is projected with great velocity 
from the bulbs, this matter being in 
all probability the only cause of the 
actions discovered by Roentgen. 
There is but little doubt at present 
that a cathodic stream within a bulb 
is composed of small particles of 
matter, thrown off with great velocity 
from the electrode. The velocity 
probably attained is estimable, and 
fully accountable for the mechanical 
and heating effects produced by the 
impact against the wall or obstacle 
within the bulb. It is, furthermore, 
an accepted view that the projected 
lumps of matter aci as inelastic bodies, 
similarly to ever so many small lead 
bullets. It can be easily shown that 
the velocity of the stream may be as 
much as 100 kilometers a second, or 
even more, at least in bulbs with a 
single electrode, in which the prac- 
ticable vacua and potentials are much 
higher than in the ordinary bulbs with 
two electrodes. But, now, matter 
moving with such great velocity must 
surely penetrate great thicknesses of 
the obstruction in its path, if the laws 
of mechanical impact are at all appli- 
cable to a cathodic stream. I have 
presently so much familiarized myself 
with this view that, if I had no exper- 
imental evidence, I would not question 
the fact that some matter is projected 
through the thin wall of a vacuum 
tube. The exit from the latter is, 
however, the more likely to occur, as 
the lumps of matter must be shattered 
into still much smaller particles by 
the impact. From my experiments 
on reflection of the Roentgen rays, be- 
fore reported, which, with powerful 
radiations, may be shown to exist 
under all angles of incidence, it appears 
that the lumpsor molecules are indeed 
shattered into fragments or constitu- 
ents so small as to make them lose 
entirely some physical properties pos- 
sessed before the impact. Thus, the 
material composing the electrode, the 
wall of the bulb or obstruction of any 
kind placed within the latter, are of 
absolutely no consequence, except in 
so far as the intensity of the radia- 
tions is concerned. It also appears, 
as I have pointed out, that no further 
disintegration of the lumps is attend- 
ant upon a secondimpact. ‘The mat- 
ter composing the cathodic stream is, 
to all evidence, reduced to matter of 
some primary form, heretofore not 
known, as such velocities and such 
violent impacts have probably never 
been studied or even attained before 
these extraordinary manifestations 
were observed. Is it not possible 
that the very ether vortexes which, 
according to Lord Kelvin’s ideal 
theory, compose the lumps, are dis- 
solved, and that in the Roentgen phe- 
nomena we may witness a transforma- 
tion of ordinary matter into ether ? 
It is in this sense that, I think, 
Roentgen’s first hypothesis will be 
confirmed. In such case there can 
be, of course, no question of waves 
other than the longitudinal assumed 
by him, only, in my opinion, the 
frequency must be very small—that of 
the electro-magnetic vibrating sys- 
tem—generally not more than a few 
millions a second. If such process of 
transformation does take place, it will 
be difficult, if not impossible, to deter- 
mine the amount of a repre- 
sented in the radiations, and the state- 
ment that this amount is very small 
should be received with some caution. 
As to the rays exhaustively studied 
by Lennard, which have proved to be 
the nucleus of these great realizations, 
I hold them to be true cathodic 
streams, projected through the wall of 
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the tube. Their deflectibility by a 
magnet shows to my mind simply 
that they differ but little from those 
within the bulb. The lumps of mat- 
ter are probably large and the velocity 
small as compared with that of the 
Roentgen rays. They should, how- 
ever be capable in a minor degree of 
all the actions of the latter. These 
actions I consider to be _ purely 
mechanical and obtainable by other 
means. So, for instance, I think 
that if a gun loaded with mercury 
were fired through a thin board, the 
projected mercury vapor would cast a 
shadow of an object upon a film made 
especially sensitive to mechanical im- 
pact, or upon a screen of material 
capable of being rendered fluorescent 
by such impact. 

The following observations made 
by myself and others speak more or 
less for the existence of the streams 
of matter. 

I—PHENOMENA OF EXHAUSTION. 

On this subject I have expressed 
myself on another occasion. It is 
only necessary to once more point out 
that the effect observed by me should 
not be confounded with that noted by 
Spottiswoode and Crookes. I explain 
the latter phenomenon as follows: The 
first fluorescence appearing when the 
current is turned on, is due to some 
organic matter almost always intro- 
duced in the bulb in the process of 
manufacture. A minute layer of such 
matter on the wall produces invariably 
this first fluorescence, and the latter 
never takes place when the bulb has 
been exhausted under application of 
a high degree of heat or when the 
organic matter is otherwise destroyed. 
Upon the disappearance of the first 
fluorescence the rarefaction increases 
slowly, this being a necessary result 
of particles being projected from the 
electrode and fastening themselves 
upon the wall. These particles ab- 
sorb a large portion of the residual 
gas. The latter can be again freed 
by the application of heat to the bulb 
or otherwise. So much of the effects 
observed by these investigators. In 
the instance observed by myself, there 
must be actual expulsion of matter, 
and for this speak following facts : 
(a) the exhaustion is quicker when 
the glass is thin; (b) when the 
potential is higher; (c) when the 
discharges are more sudden; (d) 
when there is no _ obstruction 
within the bulb; (e) the exhaustion 
takes place quickest with an alumi- 
num or platinum electrode, the former 
metal giving particles moving with 
greatest velocity, the latter particles 
of greatest weight; (f) the glass wall, 
when softened by the heat, does not 
collapse, but bulges outwardly; (g) 
the exhaustion takes place, in some 
cases, even if a small perceptible hole 
is pierced through the glass; (h) all 
causes tending to impart a greater 
velocity to the particles hasten the 
process of exhaustion. 
II—RELATION BETWEEN 

AND DENSITY. 

The important fact pointed out 
early by Roentgen and confirmed by 
subsequent research, namely, that a 
body is the more opaque to the rays 
the denser it is, can not be explained 
as satisfactorily under any other 
assumption as that of the rays being 
streams of matter, in which case such 
simple relation between opacity and 
density would necessarily exist. ‘This 
relation is the more important in its 
bearing upon the nature of the ray’, 
as it does not at all exist in light- 
giving vibrations, and should conse- 
a not be found to so marked a 

egree and under all conditions with 
vibrations, presumably similar to and 
approximating in frequency the light 
vibrations. 


OPACITY 


III—DEFINITION OF SHADOWS ON 
SCREEN OR PLATE. 
When taking impressions or observ- 
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ing shadows while varying the in- 
tensity of the radiations, but main- 
taining all other conditions as nearly 
as possible alike, it is found that the 
employment of more intense radia- 
tions secures little, if any, advantage, 
as regards the definition of the de- 
tails. At first it was thought that 
all there was needed was to produce 
very powerful rays. But the experi- 
ence was disappointing, for, while I 
succeeded in producing rays capable 
of impressing a plate at distances of 
certainly not less than 30 metres, I 
obtained but slightly better results. 
There was one advantage in using 
such intense rays, and this was that 
the plate could be further removed 
from the source, and consequently a 
better shadow was obtained. But 
otherwise nothing to speak of was 
gained. ‘The screen in the dark box 
would be at times rendered so bright 
as to allow reading at some distance 
plainly, but the shadow was not more 
distinct for all that. In fact, often 
a very strong radiation gave a poorer 
impression than a weak one. Now, 
a fact which I have repeatedly ob- 
served and to which [ attach great 
importance in this connection, is the 
following: When taking impressions 
at a small distance with a tube giving 
very intense rays, no shadow, unless 
a scarcely perceptible one, is obtained. 
Thus, for instance, the flesh and 
bones of the hand appear equally 
transparent. Increasing presently 
gradually the distance, it is found 
that the bones cast a shadow, while 
the flesh leaves no impression. The 
distance still increased, the shadow 
of the flesh appears, while that of the 
bones grows deeper, and in this neigh- 
borhvod a place can be found at which 
the definition of the shadow is clear- 
est. If the distance is still further 
continually increased, the detail is 
lost, and finally only a vague shadow 
is perceptible, showing apparently 
the outlines of the hand. 

This often-noted fact disagrees 
entirely with any theory of transverse 
vibrations, but can be easily explained 
on the assumption of material streams. 
When the hand is near and the veloc- 
ity of the stream of particles very 
great, both bone and flesh are easily 
penetrated, and the effect due to the 
difference in the retardation of the 
particles passing through the hetero- 
geneous parts can not be observed. 
The screen can fluoresce only up to a 
certain limited intensity, and the film 
can be affected only to a certain small 
degree. When the distance is in- 
creased, or, what is equivalent, when 
the intensity of the radiation is re- 
duced, the more resisting bones begin 
to throw the shadow first. Upon a 
further increase of the distance the 
flesh begins likewise to stop enough 
of the particles to leave a trace on the 
screen. But in all cases, at a certain 
distance, manifestly that which under 
the conditions of the experiment gives 
the greatest difference in the trajecto- 
ries of the particles within the range 
perceptible on the screen or film, the 
clearest shadow is secured. 


IV—THE RAYS ARE ALL OF ONE KIND. 


The preceding explains the appar- 
ent existence of rays of different ind; 
that is, of different rates of vibration, 
as it is asserted. In my opinion, the 
velocity and possibly the size of the 
particles both are different, and this 
fully accounts for the discordant re- 
sults obtained in regard to the trans- 
parency of various bodies to these 
rays. I found, for example, in many 
cases that aluminum was less trans- 
parent than glass, and in some in- 
stances brass appeared to be very 
transparent as compared with other 
metallic bodies. Such observations 
showed that it was necessary, in mak- 
ing the comparison, to take rigorously 
equal thicknesses of the bodies and 


(Concluded on page 83.) 
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A New “Lightning Express’”’ 
Electric Railway System. 

A few days ago, in response to an 
invitation from Mr. R. Chipperfield, 
I went to his workshop in Great 
Windmill street to see a working 
model he had constructed of Mr. F. 
B. Behr’s Lightning Express Rail- 
way. Mr. Behr himself was present 
to explain the construction of the 
railway, and the hopes he had of its 
ultimate success, and I confess that 
the personality of the enthusiastic 
inventor interested. me even more 
than his invention. 

The model departed in some 
respects from the plan of the railway 
itself, which is to be tried next year 
on a comparatively large scale near 
Brussels. The exigencies of space 
necessitated relatively sharper curves 
in the model line, and the cars had 
to be modified accordingly, leaving 
far less room in proportion for the 
motors. The current, too, was taken 
from the rail itself, whereas on the 
actual line it will be taken from a 
special conductor; and the lamps 
had to be lighted by the same cur- 
rent, so that they flashed up and 
down very irregularly as the contact 
with the rail varied or perhaps with 
the demand of the motor. Still, 
with all disadvantages the model 
worked ; there was a good deal of 
sparking at the commutator, a loose 
wheel gave trouble, and some loose 
contacts gave rise to a shower of 
sparks; but these were difficulties 
due to hasty work and to the small 
scale on which the thing was con- 
structed ; and if there was more noise 
than might have been expected, that 
was accounted for by the fact that 
the line was practically laid on a 
sounding board, so that all sound 
was magnified. 

| was somewhat astonished, on try- 
ing to move the cars by hand, to find 
how great was the resistance to 
motion. This Iam inclined to put 
down chiefly to the friction of the 
guide rails and wheels, which in 
actual work will be relatively very 
much smaller. Mr. Behr has in- 
creased the number of these guide 
rails to four, and it certainly seems 
impossible that his cars should be 
derailed by anything short of a total 
wreck of the permanent way. I 
found it, however, difficult to under- 
stand why Mr. Behr insists on omit- 
ting the obvious precaution of tilting 
his rails ata curve. He was at some 
pains to prove that the strain would 
not come on the guide rails, but on 
the central rail, but he did not con- 
vince me that it was so. If I had 
been able to accept his reasoning, 
the couciusion [I should have drawn 
would have been that most mischiev- 
ous strains would be thrown on the 
rims and bearings of the wheels, as 
well as on the bolts holding the cen- 
ter rail in position—strains which 
would almost certainly lead to disas- 
ter. As, however, I feel sure that 
the thrust outward im going round a 
curve will come mainly on the guide 
rails, [do not anticipate any serious 
difficulty from this cause. 

It is quite impossible to judge from 
the working of a model whether Mr. 











Behr’s ambitious scheme is practica- 
ble or no, and I shall wait to see the 
result of the Brussels experiment. 
But I hope Mr. Behr will reconsider 
the laying of his line at the curves. 
Theory and experience are both 
against him in this matter, and 
though by the strength of his materi- 
als he should avoid a wreck, it is not 
well to subject line and car to 
unnecessary strains, especially as he 
acknowledges that the remedy is 
easily accomplished. Moreover, 
though he may by sheer force keep 
his car upright, the tendency will be 
to throw its contents, passengers 
included, against the plate-glass win- 
dows on the outer side of the car, 
the more so as the seats are arranged 
lengthways, so that half the passen- 
gers face each window. However, 
Mr. Behr has had many years’ experi- 
ence of the Lartigue single-rail sys- 
tem in Ireland, and he has given 
more than three years to the working 
out of his present proposal, so that 
any criticism of it must needs be 
made with a certain diffidence. I 
have never thought his idea quite 
impracticable, even when he talks of 
150 milesan hour. Whether it would 
pay is another question, as also 
whethercars could be safely run at that 
speed at intervals of only five or ten 
minutes.—London Lightning. 
oe 
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‘*« Bulletin of the Electro-Therapeuti- 
cal Laboratory of the University of 
Michigan,” for July, devoted chiefly 
to a discussion of X-ray phenomena. 





The Kansas Academy of Science, 
by Mr. B. B. Smyth, Topeka, Kas., 
has sent the ELECTRICAL REVIEW the 
‘* Transactions” of the 26th and 27th 
annual meetings of the Academy. 
The work is a very interesting one, 
containing much valuable information 
which is compactly presented and 
well edited by Mr. Smyth. 

Along with the great mass of polit- 
ical literature which has been pub- 
lished even thus early in the presi- 
dential campaign, is the sketch of 
‘‘McKinley and Hobart,” by Byron 
Avdrews. As a Washington corres- 
pondent and life-long jaurnalist, Mr. 
Andrews is peculiarly well fitted to 
prepare biographies, and because of 
his forceful style the volume will 
become a standard addition to Amer- 
ica’s historical and political literature. 

Published by F. Tennyson Neely, 
114 Fifth Avenue. New York. 

The new volume, *‘ Good Advertis- 
ing,” just compiled and written by 
the advertising exert, Charles Austin 
Bates, is an epitome of the question 
of advertising relative to methods, 
ideas and results prepared in such a 
manner that any business man who ad- 
vertises, even to a very limited extent, 
may gaip practical information based 
on the actua] experience of others. 
The author does not present the book 
as a literary effort, but as a collection 
of » mass of facts and information 
which might be in the nature of a 
text-book of a subject, the importance 
of which is so great that the acquisi- 
tion of one useful hint repays an 
advertiser for the perusal. 

The volume is published by the 
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Holmes Publishing Company, at $5, 
15-17 Beekman street, New York. 


The August number of The Home 
Magazine, of Binghamton, opens with 
a thrillingly interesting account of 
the life and adventures of Captain 
Paul Boyton, who is appropriately 
called the ‘‘ man-fish.” Accompany- 
ing the article is a series of photo- 
graphs, now published for the first 
time, showing Captain Boyton at vari- 
ous stages of his life, beginning with 
a view taken at the age of 10. The 
incident of his landing on the Irish 
coast, in his novel swimming suit, on 
his first trial trip, and how he over- 
came the objections of those who 
thought he was bent on suicide, will 
be found among the best things in the 
entertaining article. A characteristic 
and very readable description of the 
English Channel Islands, is from the 
pen of the late Violet Etynge Mitchell. 
‘*Drunkenness as a Disease,” by 
Thomas E. Barry, will be read with 
deep interest by every student of the 
reform movements of the day. It 
presents in a vivid manner the new- 
est temperance reform. A dozen 
engravings, including a portrait of 
Dr. Keeley, accompany the article. 
Among the many other attractive 
features of this number may be men- 
tioned: ‘‘T'he Stars on the Field of 
‘Old Glory’,” by J. F. Earhart; “A 
New Plan for International Water- 
ways,” by J. A. C. Wright; ‘‘The 
Mind Children,” by J. F. Leon Mead; 
and two short stories by Max Nordau, 
the celebrated author of ‘“‘ Degenera- 
tion.” Every dollar of profit realized 
from the publication of this magazine 
goes toward building the national 
home for commercial travelers at 
Binghamton, N. Y. 

a re 
OBITUARY. 

The Right Hon. Sir William Robert 
Grove, D. OC. L., LL. D., P. C., F. 
R.S.,diedin London August 2. 1896. 
Sir William was born July 11, 1811, 
and was educated at Oxford. He was 
called to the bar at Lincoln’s Inn. 
Being temporarily prevented by ill- 
health from following the legal pro- 
fession, he began the study of elec- 
tricity, and in 1839 constructed the 
powerful voltaic battery which bears 
his name. He was professor of exper- 
imental philosophy at the London 
Institution from 1840 to 1847, and 
took an active part in reforming the 
constitution of the Royal Society. 
He was presideut of the British 
Association at Nottingham in 1866, 
when he selected for the subject of 
his address, ‘** The Continzity of Nat- 
ural Phenomena.” 

The honor of knighthood was con- 
ferred upon bim February 21, 1872. 
He made several important discoveries 
in electricity and optics. He was the 
author of a remarkable lecture, deliv- 
ered in January, 1842, on ‘* The 
Progress of Physical Science Since the 
Opening of the London Institution.” 
In this he first announced the doctrine 


of the mutual convertibility of the 
various natural forces—heat, elec- 
tricity, ete.—and of their being all 
modes of motion or forms of persistent 
force. He further developed the 
doctrinein his essay on ‘* The Correla- 
tion of the Physical Forces.” 
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Association of Edison Illuminating 
Companies. 


The above association meets this 
week at the Oriental Hotel, Manhat- 
tan Beach, L. I., where its members 
are sure to be hospitably treated by 
the proprietor, Mr. T. F. Silleck. 
The officers of the association are: 
President, C. L. Edgar, Boston, 
Mass.; vice-president, Samuel Insull, 
Chicago, Ill.; secretary, W. 8. Bar- 
stow, Brooklyn, N. Y.; treasurer, 
J. W. Lieb, Jr., New York, N. Y. 
Executive Committee: John I. Beggs, 
chairman, the Cincinnati Edison 
Electric Company, 164 West Eighth 
street, Cincinnati, Ohio; C. P. Gil- 
bert, Detroit. Mich.; E. k. Weeks, 
Kansas City, Mo.; M. A. Beal, Rock- 
ford, Ill.; G. R. Stetson, New Bed- 
ford, Mass.; C. L. Edgar (ex-officio), 
Boston, Mass. The meeting began 
August 11 and will continue through 
the 12th and 13th, the latter day 
being devoted toa trip to Schenectady 
to visit the extensive works of the 
General Electric Company. 

Secretary Barstow announces that 
the meetings of the convention prom- 
ise to be especially interesting. The 
Executive Committee have had many 


important meetings during the past’ 


year, and will submit suggestions. 
Besides the reports of the various 
committees, there will be papers on 
the selection of alternating-current 
apparatus for central lighting sta- 
tions, and the experience of large 
Edison stations in this direction. 
The recent developments in the new 
underground systems and the use of 
cables as auxiliaries thereto will be 
exhaustively treated. The actual 
results obtained from the operation 
of large storage batteries in New 
York and Boston will be another 


subject of importance. as will also the 


English or Wright-Demand system 
of charging for current. Besides the 
topics mertioned above, there will be 
several other papers which can not fail 
to interest all Edison licensees. 

As, in accordance with a decision 
of the Executive Committee several 
years ago, the papers will be published 
only in the minutes of the association, 
the secretary urges the attendance of 
every represeutative possible, in order 
that a full discussion may be obtained. 

In accordance with the custom of 
previous conventions, the business 
sessions will be relieved by entertain- 
ments, and provision will he made for 
the ladies during the time of the 
meetings. The third day will be 
devote! entirely to entertainments 
by the acceptance of the invitation 
from the General Electric Company 
to accompany them on a special train 
to Schenectady and visit their works, 
Special arrangements have been made 
on this trip for the ladies of the con- 
vention, so that it is expected all will 
participate. A detail programme of 
the convention will be furnished the 
delegates on their arrival at the hotels. 
Any members desiring to visit the 
stations of the Edison Electric Illu- 
minating Company of Brooklyn were 
invited to do so, informally, on 
Monday, August 10, as the programme 
of the convention did not admit of a 
later formal visit. 
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August 12, 1896 


NATIONAL ELECTRIC LIGHT 
ASSOCIATION. 


PRESIDENT’S INTERIM REPORT. 


When elected president of your 
association, I fully realized that 
much useful work might be accom- 
plished during the interval between 
conventions, and have earnestly 
endeavored since our last annual 
meeting to initiate and, with the 
issistance of our secretary, to con- 
clude certain matters which I am 
hopeful will be approved of by our 
members, and upon which I now 
have the honor to report as follows: 

Relations between Manufacturing 
nd Central Station Companies— 

t our last convention the Committee 
on Relations between Manufacturing 
aud Central Station Companies was 

charged, and the Executive Com- 
mittee authorized to take such action 
as might, from time to time, be found 
ecessary, in an endeavor to protect 

active members from having their 
vestments in central station com- 
panies destroyed, or seriously im- 
paired, as a result of ruinous com- 
tition, directed or fostered by the 
manufacturing companies. At ao 
early period of my administration 
h a case arose, in a western town, 
justified prompt and energetic 
ion on the part of your association. 
After consultation with the members 
the Executive Committee, I placed 
the views of our association as to this 
purticular case, and as to unwise and 
unwarranted competition in general, 
fore the executive officers of the 
lowing manufacturing companies : 

Ball Electric Light Company, 
Brush Electric Company, Fort Wayne 
Electric Corporation, General Elec- 
tric Company, Royal Electric Com- 
pany, of Peoria, Siemens & Halske 
kiectric Company, Stanley Electric 
Manufacturing Company, Western 
Electric Company, Westinghouse 
Kiectric and Manufacturing Com- 
pany. 

The details of our negotiations, 
by correspondence and in some cases 
by personal interview, are too vol- 

iinous to here set forth, but it is 
much satisfaction that I am 
able to report that each of thése com- 
piuies, with the exception of the 
Ball Electric Light Company, has 
given favorable consideration to the 
representations made on behalf of 
your association, and I have received, 
in writing, such satisfactory assur- 
ances regarding not only the particu- 
lar case in question, but also as to 
their future general policy, that I am 
hopeful of good results. Should, 
however, any active member have 
reasonable cause for complaint, he 


with 


should forward full corroborative 
details to our secretary, and the 
association wil] take prompt and 


energetic measures, if the cireum- 
stances warrant such action. 
Municipal Lighting Statistics— 
Being aware that no recent and relia- 
ble statistics of the cost of are lighting 
iu the cities and towns were available 
for use by members of the association, 
I some time since instituted corre- 
spondence with the municipal author- 
‘ues of each city and town in the 
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United States, with the object of 
securing from official sources and by 
official authority reliable information 
from each place as to (1) the number 
of arc lamps, (2) their candle-power, 
(3) the hours of burning, (4) the cost 
per lamp per night. Accompanying 
this report you will receive, in pam- 
phlet form, a preliminary bulletin, 
containing such information from 
over 400 cities and towns, which list 
covers a very large majority of the 
principal installations. A supple- 
mentary list, containing similar infor- 
mation in regard to places now 
omitted, is in process of compilation, 
and will be issued to members at an 
early date. It fr quently happens 
that when a contract is to be renewed, 
local papers publish very misleading 
figures concerning prices paid for arc 
lights in other municipalities, and as 
these statistics are of the months of 
June and July, 1896, they are reliable 
and up to date. 

Laws Affecting Electrical Compa- 
nies—We have been in correspondence 
with the Secretaries of State for each 
of the States in the Union, with a 
view to making arrangements to have 
regularly forwarded to the association 
copies of all bilis introduced in any 
State that may deal with the rights 
of electrical companies. I am much 
pleased to be able to report that a 
large majority of the States have 
acceded to our request, and several 
have already forwarded copies of all 
bills passed during the past session of 
their legislature, while others have 
promised to forward any that may be 
introduced during future sessions. 
These will all be filed in the secre- 
tary’s office for the sole use and 
advantage of the members of the 
association. 

Revision of Constitution—As the 
only printed copies of the constitu- 
tion and by-laws of the association 
did not contain recent additions and 
amendments, revised copies have been 
published, and may be obtained from 
the secretary. 

Report of Proceedings of Nine- 
teenth Convention—The report of 
the recent convention, held in this 
city, is now in the printer’s hands, 
and will be delivered to members not 
later than September |, next. There 
has been some unavoidable delay, 
caused by speukers at the convention 
failing to revise the stenographic copy 
of their remarks, but, so far as my 
memory serves, it will be issued much 
in advance of previous reports. 

Improved Office Facilities—The 
office of the association being too 
small to be of service to our members 
visiting New York, the chairman of 
the Finance Committee made arrange- 
ments to rent the adjoining office, 
with the special object of providing a 
room for the use of our out-of-town 
members. The office is centrally 
located in the downtown business 
district. Members can use this room 
for meetings, appointments, etc., and 
their letters and telegrams can be 
addressed here. As the records of 
the association are increasing in num- 
ber, two new bookcases have been 
provided, and already contain many 
books of reference. 


In conclusion, I wish to bear testi- 
mony to the zeal of our secretary, 
without whose enthusiastic co-opera- 
tion it would have been impossible to 
have accomplished so much in so short 
atime. Ialso have to request that 
members will aid me, by suggesting 
any action that may promote the wel- 
fare and add to the usefulness of the 
association. 

Yours faithfully, 
FREDERIC NICHOLLS, 
President. 
New York, August 1. 
oie 
The Growth of the New York 
Telephone System. 


No community in the world appre- 
ciates more keenly than this one the 
appliances and services placed at 
man’s disposal by modern science, 
especially if they can be had at a 
moderate price. The introduction by 
the Metropolitan Telephone and Tele- 
graph Company, whose business in 
New York city has been taken over by 
the New York Telephone Company, 
of a scale of rates for telephone serv- 
ice based on the actual use of the 
service by the subscriber meant to a 
large number of actual and possible 
users of the telephone a substantial 
reduction in the cost of telephone 
service. Consequently the past year 
has witnessed an increase of more 
than 2,500 telephone stations con- 
nected to the New York system. 
‘lastes and requirements regarding 
telephoning differ as much as in 
anything else. One man wants to 
telephone all day long, another two 
or three times a day, while another 
practically does not call up at all, but 
wants the connection so that others 
may be able to call him. Therefore, 
a rate of $90 a year and upward, 
according to use, appeals toa vastly 
wider circle than a flat rate of $240 
without regard to use.  Espe- 
cially as neither the quality of the 
equipment nor the efficiency of the 
service has been in the least dimin- 
ished to provide for the low rates. 
The $90 subscriber gets his long-dis- 
tance instruments, his metallic cir- 
cuit line and rapid service, just the 
same as the $240 man. Liberty, 
equality and efficiency is the motto of 
the telephone company; liberty to 
kick if anything goes wrong, equality 
in equipment,and efficiency of service 
for all. The only difference is that 
the large user pays a higher toll. 

The new rates have proved so pop- 
ular in the upper part of the city 
among private residences, uptown 
business houses and retail stores, that 
the New York company has installed 
a detachment of its contract depart- 
ment staff in an office at 113 West 
Thirty-eighth street, close to Broad- 
way. Uptown customers of the 
company will benceforward be able 
to transact all their business regarding 
telephone service at the new office, 
saving the journey down to head- 
quarters at Cortlandt street. 

Li soicndiaieal 

A large firm of pump and engine 
builders in Indianapolis has applied 
for a receiver, giving as the cause 
of the assignment the free silver 
agitation, which, they say, has de- 
stroyed their business. 
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TRUE RESISTANCE. 





BY ROLLO APPLEYARD, IN THE LON- 
DON ** ELECTRICIAN.” 





There is one view of the problem 
of the electric arc which may be 
worth the attention of those who are 
trying tointerpret experimental work 
of recent publication. We have been 
given a concise statement of the con- 
ditions which engender the so-called 
‘* negative resistance.” We have been 
told that it occurs in arcs formed 
between solid carbons, simultaneously 
with back electro-motive force. The 
first analytical step is to consider the 
correctness or otherwise of predicat- 
ing ‘‘ resistance,” under any circum- 
stances, of an arc ; leaving out of the 
question, for the time being, the 
lesser issue, as to whether the algebraic 
sign of the assumed resistance is posi- 
tive or negative. 

That which we are in the habit of 
calling ‘‘ resistance,” and generally 
represent by R in electrical formule, 
is a conception derived from our ex- 
perience of homogeneous metall-c 
conductors; ¢. e., it is a quality of a 
particular class of conductors. Its 
most pronounced characteristics are 
its independence of the current flow- 
ing, its independence of the potential 
of the conductors, and its positive 
sign. While, however, this concep- 
tion of this physical quality is 
primarily derived from our experience 
of homogeneous metallic conductors, 
it may probably be rightly extended 
to some other substances—e. g., to 
electrolytes, and perhaps dielectrics— 
on the ground that these obey the 
same law in the conduction of cur- 
rents of electricity as metallic con- 
ductors; viz., that the current is pro- 
portional to the electro-motive force 
applied, and is in the same direction 
as the fall of potential. But when 
conducting mechanisms such as gases, 
conductors by convection, or arcs are 
concerned, we are not justified in 
predicating this quality of resistance 
of them, without such experimental 
grounds as justify us in the case of 
electrolytes. 

And when, by assigning the qual- 
ity of resistance to a conductor, we 
find that this involves the resistance 
having a negative sign, we should be 
prudent to retrace our steps and our 
language. 

No one denies that the arc has a 
certain quality in virtue of which 
energy is transformed in it by the 
passage of a current. We may, of 
course, represent this quality by R, or 
by any symbol we please. Without 
proof we are not justified in speaking 
of it in connection with the are, in 
the same sense as that in which we 
speak of the defined ‘‘ resistance” of 
a homogeneous metallic conductor. 

The truth is, we have no rigorous 
definition of resistance except as an 
attribute of homogeneous metallic 
conductors; the ‘‘arc” controversy 
seems to have arisen from the neglect 
of this fact. The term has been 
decoyed into the interpretation of 
results quite foreign to it. Even 
with the positive sign, ‘‘true resist- 
ance” has no proven right in equa- 
tions concerning the arc. 
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ON HYPERPHOSPHORESCENCE. 





BY SILVANUS P. THOMPSON, D. S. C., 
F.R.S., IN THE * PHILOSOPHICAL 
MAGAZINE.” 





The recent researches of H. Bec- 
querel+ on the emission by compounds 
of uranium and by metallic uranium 
of invisible radiations which very 
closely resemble those discovered by 
Wiedemann{ and Roentgen,§ and 
which yet unquestionably consist of 
transverse vibrations, are of so great 
importance that any experiments upon 
the same line, however incomplete, 
are of interest to physicists. 

In January last the writer and his 
assistant, Mr. Miles Walker, were 
repeating Roentgen’s now familiar 
experiments on the production of 
photographic shadows by the emana- 
tions from Crookes tubes, and were 
casting about for means to shorten 
the long exposures then necessary, 
when the idea occurred to them which 
has independently suggested itself to 
many other experimenters—namely, 
that of employing fluorescent sub- 
stances in contact with the photo- 
graphic film to hasten the photo- 
graphic action by the emission of rays 
of a visible sort when stimulated by 
the X rays. Accordingly, having pre- 
pared sheets of paper or of aluminum 
covered with fluorescent material, 
they tried the effect of inserting them 
in some cases below the glass plate, in 
other cases above the glass plate, but 
with the fluorescent surface next the 
film, and in yet other cases above the 
plate, but with the fluorescent surface 
outside. The materials so tried were 
sulphide of calcium, finely powdered 
fluor-spar, sulphide of zine (natural 
blende), sulphide of zinc (artificial), 
fluoride of uranium and ammonium, 
and sundry platino-cyanides. 

When sheets of paper or aluminum 
covered with these were placed face 
down upon the sensitive film, so that 
the X rays were compelled to pass 
first through them, some results were 
obtained tending to show that the 
method might have some advantages, 
but the resulting negatives were 
always patchy and irregular. The 
most striking effect, however, was 
quite unexpected. Care had been 
taken to keep these prepared sheets of 
fluorescent material in the dark for a 
sufficiently long time for all visible 
phosphorescence or persistent fluo- 
rescence to disappear. This, in the 
case of the sulphide of calcium, 
required many hours. ‘he powdered 
fluor was also heated beforehand. 
Nevertheless, though no visible phos- 
phorescence was present, thesensitive 
films were fogged by rays emitted 
from these materials. Fluor-spar and 
the platino-cyanides did not produce 
any noticeable fogging, however. 
Even after being kept six weeks in 
darkness, the sulphide of calcium is 
very active in the emission of rays 
that will affect a photographic plate. 

While these experiments were in 
progress other experiments were be- 
gun, to ascertain if ae head other 





+ Comptes Rendus, OXxXIl, pp. 559, 790, ete. 

t Betas fur Elektrochemie, I, p. 159 (Au- 
gust, ‘J 1 ). 

§ Sierangebenichte der Wurzburger Physik-medie 
Gesellschaft, 1895, sis 
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sources, such as sunlight or the light 
of the arc lamp, any rays could be 
obtained having, like the X rays, the 
power of penetrating opaque bodies. 
From the arc lamp, with an exposure 
of about two hours, shadows of pieces 
of metal were obtained on a photo- 
graphic plate through a piece of pine 
wood several millimetres thick; but 
aluminium was found to be totally 
opaque to everything radiated from 
the are and to sunlight. 

While the experiments on fogging 
were still in hand there was published 
the observation of M. Henry on the 
effect of sulphide of zinc in apparently 
augmenting the transparency of alum- 
inum to X rays—an observation which 
had an obvious bearing on that which 
was under investigation. A number 
of small portions of the fluorescent 
substances with which we were experi- 
menting were then placed upon the 
front of a sheet of aluminum about 
0.5 millimetres thick, behind which 
was a gelatino-bromide plate (a Ca- 
dett’s “lightning” plate), and these 
were left for several days upon the 
sill of a window facing south to re- 
ceive so much sunlight (several hours, 
as it happened) as penetrates in 
February into a back street in the 
heart of London. On developing the 
plate, it was found that behind those 
spots where portions of uranium 
nitrate and uranium ammonium fluo- 
ride had been placed, photographic 
action had taken place through the 
aluminum sheet. No very distinct 
effect had been produced by the other 
substances. On communicating these 
observations to Sir G. G. Stokes, he 
drew the writer’s attention to the 
similar observations of M. Bacquerel 
with respect to uranium salts, obser- 
vations which have since been so 
remarkably extended. While agree- 
ing with the Roentgen rays in the 
property of penetrating aluminum, 
zinc, and other opaque materials, and 
in exercising photographic actions, 
the Becquerel rays differ in the cir- 
cumstance that they can be refracted 
and polarized. Whatever the Roent- 
gen rays may eventually prove to be, 
the Becquerel rays consist of trans- 
verse waves of an exceedingly high 
ultra-violet order. 

The circumstance that the strongest 
fluorescent effects are found in the 
compounds of two metals having such 
heavy atomic weights as platinum and 
uranium, when correlated with the 
other circumstance that the absorbing 
power towards X rays is greatest 
in elements of the greatest atomic 
weights, naturally suggests a new 
application of the law of reciprocity 
between emission and absorption. If 
that law can hold good in the phe- 
nomena of the Roentgen rays, or of 
the closely related Becquerel rays, one 
would argue that the best substances 
to employ as emitters of such radia- 
tions would be those substances 
which absorb them most freely. 
Now, the property of emitting Roent- 
gen rays has been observed in many 
substances, but always under the 
stimulation of the cathodic dis- 
charge. In Roentgen’s original re- 
search glass was the radiator. Porter 
and Jackson independently found 


platinum foil to be superior. Roiti 
has found porcelain and mica also to 
serve. The writer has observed 
Roentgen rays to be emitted from 
the following substances exposed to 
cathode discharges: calc-spar, apa- 
tite, rubies, sapphires, diamonds, 
uranium glass, scheelite, tourmaline, 
a phosphorescent enamel containing 
60 per cent of sulphide of calcium, 
sulphide of zinc (hexagonal blerde), 
zinc, aluminum, copper, iron, mag- 
nesium and platinum. Of the metals 
in the above list, iron and platinum 
appeared to work better than copper, 
aluminum or magnesium. The low 
melting points of the last two render 
them unsuitable. Metallic uranium 
would have been tried had it been 
possible* to obtain a specimen, but 
all inquiries in London proved fruit- 
less. Of the other substances named, 
the phosphorescent materials seemed 
to have some advantages over ordi- 
nary glass, but they are not so con- 
venient to manage as the metals. 
Apatite was tried because, consisting 
as it does chiefly of phosphate of 
lime, it was thought that the X ray 
emitted from its surface could be 
more certainly absorbed by bone than 
are the X rays emitted from denser 
materials, such as platinum. 

At an early stage of these investi- 
gations the use of a fluorescent screen 
revealed the fact that the relative 
transparency of flesh and bone dif- 
fered with different materials used as 
emitters, and depended also upon the 
degree of exhaustion. The necessary 
inference that the X rays are not all 
of one kind, but are heterogeneous, 
was announced by the writer about 
the same timet that the same con- 
clusion was drawn by MM. Benoit { 
and Hurmuzescu from other causes. 
To the rays emitted from apatite, 
bone was indeed found to be more 
opaque than to those emitted from 
platinum. But apatite, when sub- 
jected to the cathode discharge, con- 
tinues to give out gases which after a 
very few seconds spoil the vacuum ; 
and the tube containing apatite as an 
anti-cathode could not, consequently, 
be used except attached to the pump. 
Glass was found to be more trans- 
parent to X rays emitted from plati- 
num than to X rays emitted in the 
same tube from glass. 

The extraordinary property exhib- 
ited by the uranium compounds of 
emitting a persistent invisible radia- 
tion that will pass ‘through alumi- 
num and produce photographic action 
would suggest that these rays are 
identical with Roentgen’s, were it 
not that Becquerel’s success in 
reflecting, refracting and polarizing 
them proves that they are more akin 
to ultra-violet light. The latter does 
not indeed penetrate aluminum, but 
it has long been known that ultra- 
violet rays penetrate films of silver, 
which, though thin, are thick enough 
to reflect all visible kinds of light. 
It would seem to be proved, then, that 
Becquerel’s rays differ from the known 
ultra-violet a degree rather than in 


* [While oan lines have been going through the 
a specimen of metallic uranium hag been 
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kind, being rays of higher frequency 
and shorter wave length. That their 
properties are intermediate between 
those of ultra-violet and of the Roent- 
gen rays furnishes a strong presump- 
tion that the latter also differ only in 
degree, and are an extreme species of 
ultra-violet light. It should not be 
forgotten that so far back as 1857 
M. Niépce de Saint Victor observed 
many cases in which an object, an 
engraving on paper or a figured piece 
of porcelain or marble, immediately 
after exposure to sunlight, was found 
capable of giving a photographic im- 
pression to a sheet of paper prepared 
with chloride of silver, with which it 
was placed incontact. Heeven used, 
after exposure to light, cardboard 
imbibed with salts of uranium or 
with tartaric acid, and found such to 
be capable of emitting rays that were 
photographically active. There was 
no attempt made, however, to inves- 
tigate the possibility of transmitting 
these invisible radiations through 
opaque bodies. 

The phenomenon of persistent emis- 
sion of these invisible rays by the 
uranium compounds long after any 
electrical or luminous stimulus has 
ceased to be applied would seem, 


therefore, to bear the same relation 
to the transient emission of them in 
the Crookes tube as the persistent 
emission of visible light by phospho- 
rescent bodies does to the transient 
emission of light by fluorescent bodies, 
hence the writerventurestogive tothe 
new phenomenon thus independently 
observed by M. Becquerel and by 
himself the name of hyperphospho- 
rescence. A_hyper-phospborescent 
body is one which, after due stimulus, 
exhibits a persistent emission of invis- 
ible rays not included in the hitherto 
recognized spectrum. 

_ 
Assignment of H. E. & C. Baxter. 

The electrical supply house of H. E. 
& C. Baxter, Brooklyn, N. Y., on 
August 3 made an assignment in the 
interest of their creditors, without 
preference. They expect to be able 
to give a showing that will be satis- 
factory to their creditors, a meeting 
of whom will be called as soon as an 
account of stock is taken and the 
statement showing the condition of 
the business is completed. 

Messrs. H. E. & C. Baxter are well 
known to the electrical manufacturing 
field as gentlemen of integrity and 
industry, and their many friends 
hope that they will soon recover from 
their temporary embarrassment. 


“ie 
MANUFACTURING NOTES. 

Two suits for $20,000 each have 
been filed by Ed Morris and wife 
against the Westinghouse Electric 
and Manufacturing Company. The 
son of the plaintiffs, Thomas Morris, 
was killed by the explosion of an 
emery wheel, July 22, 1895, at the 
works of the defendant company. 


Japan’s Diet voted $45,000,000 for 
the construction of railroads, tele- 
graphs and cables at its last session, 
and -$97,000,000 for the construction 
and purchase of war materials and 
ships. Since January, 1895, $600,- 
000,000 has been invested by Japanese 
in banks, railroads and other com: 
panies, 
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POLICE AND FIRE TELEGRAPH 
SUPERINTENDENTS. 





ASSOCIATION TO BE 
FORMED ON SEPTEMBER 15— 
SUPT. F. C. MASON, OF BROOK- 
LYN, ISSUES THE CALL. 


4 NATIONAL 





Away back in the dim mists of 
antiquity, even at a more remote 
late than the retentive memory of 
the oldest inhabitant, some one sug- 
rested that in his judgment the 
iperintendents of police and fire tele- 
rraph bureaus of the United States 
nd Canada should meet once a year 
or consultation, enjoy a dinner and 
-onduct themselves generally as other 
fficials do whose duties bring them 
nto close personal relation. The rash 
dividual who broached the subject 
as at first looked upon with suspicion 
iy his fellow workers, was then tabooed 
nd eventually passed into a name- 
ss grave. It remained, however, 
xv Mr. F. C. Mason, superintendent 
f the police telegraph system of 
srooklyn, N. Y., to start the ball 
ling in the right direction with 
ifficient momentum to reach those 
iterested. He has placed the matter 
iefore his brother officials in such a 
meise and business-like form as to 
nmediately fire them with a desire 
o make this association the most 
otable one of its kind in the world. 
Letters were sent to the telegraph 
uperintendents of the leading cities 
equesting co-operation and sugges- 
Many replies have been re- 
eived,all in favor of forming the asso- 
iation. The first meeting has been 
alled for Brooklyn, N. Y., on Sep- 
and arrangements are 
ing perfected to give those present 
. most enjoyable time, including a sail 
m the ocean, fish dinner at Pleasure 
bay, and an evening at Manhattan 
Beach. 

Officers for the first year will be 
ected at this meeting, members 
ected and an organization perfected. 
he following gentlemen have, up to 
he present time, signified their inten- 
ion of assisting in the work of the 
‘w association: 


ions. 


tember 15, 


Pittsburgh, Pa., M. W. Mead, 
iperintendent, Bureau of Electricity. 

Chicago, Ill., John P. Barrett, 
iperintendent, Bureau of Electricity. 

soston, Mass., Brown Flanders, 

spector of wires. 

Baltimore, Md., L. Lemon, super- 
intendent. 

Washington, D. C., H. R. Miles, 
uperintendent, Tel. and Tel. Service. 

Richmond, Va., W. H. Thompson, 
uperintendent, F. and P. Teleg. 

Cincinnati, Ohio, J. A. Archibald, 
ire marshal. 

Buffalo, N. Y., Henry Smith, chief 
/perator. 

ae: N. Y., M. E. Higgins, 
lief, 

Troy, N. Y., Jas. Knibbs, superin- 
tendent, F. A. 

Rochester, N. Y., C. R. Barnes, 
superintendent. 

Macon, Ga., C. H. Humphreys, 
superintendent, F. and P. Teleg. 

Denver, Colo., Julius Pearse, chief. 

San Francisco, Cal., Walter Hewitt, 
superintendent, F, A. 

New Orleans, La., Geo. T. Butler, 
superintendent, F. A. 

Omaha, Neb., Geo. A. Coutler, 
superintendent. 
. Atlanta, Ga., W. R. Joyner, chief, 
“ire. 
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Atlanta, Ga., A. B. Connolly, chief, 
Police. 

St. Paul, Minn., 
superintendent. 

Minneapolis, Minn., Z. T. Mor- 
rison, F. and P. Tel. 

Louisville, Ky., Edward Hughes, 
chief, F. D. 

Savannah, Ga., W. D. Claiborne, 
superintendent, Police 'Telg. 

Jacksonville, Fla., T. W. Hancy, 
chief, F. D. 

Tampa, Fla., J. F. Ahlers. 

Indianapolis, Ind., J. W. Webster, 
chief, F. b. 

Milwaukee, Wis., Jas. Foley, chief, 
P. 'D, 

St. Louis, Mo., 
superintendent. 


New Haven, Ct., W. C. Smith, 
superintendent, Police. 

Providence, R. I., C. G. Cloudman, 
superintendent, Fire. 

Providence, R. I., N. M. Russell, 
superintendent, Police. 

Portland, Me., L. L. Cummings, 
city electrician. 

rooklyn, N. Y., F. C. Mason, 
superintendent, Police Telg. 

Toronto, Ont., R. J. McGowan, 
secretary, F. D. 

Montreal, Canada, Z. Benoit, chief, 
F. D. 

Detroit, Mich., W. J. 
superintendent, Fire Alarm. 

Dayton, Ohio, D. C. Larkin, chief, 
Fire Department. 

Cleveland, Ohio, R. L. Palmer, 
Director of Fire. 

Toledo, Ohio, C. F. Wall, chief. 

Jersey City, N. J., W. H. Foley, 
superintendent, Police Telg. 

Jersey City, N. J., Jno. Speicher, 
superintendent, Fire Telg. 

Newark, N. J., Adam_ Bosch, 
superintendent, F. A. 

Atlantic City, N. J., C. W. Bru- 
baker, superintendent, F. and P. 
Tel. 

Charleston, 8. C., O. G. Margen- 
hoff, chief, F. D. 

Charleston, 8S. C., W. H. Easter- 
lin, superintendent, Police Tel. 

Syracuse, N. Y., Thos. ‘Tyrrell, 
superintendent, Fire Alarm. 

Syracuse, N. Y., M. J. Myers, 
superintendent, Police Alarm. 

Utica, N. Y., J. J. Garthside, 
chief. 

Columbus, Ohio, W. H. Murphy, 
superintendent, City Telg. 

Allegheny, Pa., J. &. Murphy, 
Department Public Safety. 

Elmira, N. Y., W. Y. Ellett, Fire 
Tel. 

New York, N. Y., M. R. Bren- 
nan, Police Tel. 

Corning, N. Y., F. P. Foster, 
F. A. 

Trenton, N. J., C. E. Drake, P. 
and F. 

Springfield, Mass., S. L. Wheeler, 
F. and P. 

Wilmington, Del., J. W. Aydon, 
F. and P. 

Bridgeport, Ct., W. A. Barnes, 
F. and A. 

Among the many letters favoring 
the idea, Mr. Mason has received the 
following, and it is safe to predict 
that the association will be success- 
fully launched : 


I am in receipt of your communication of June 15, 
in reference to organizing an association o 
jae ‘olice and Fire en Superintend- 
ents. Now, that is the pro; ioe, and New York 


the r to open 
yy vi the permanent office in 


Thos. Carey, 


S. J. Benedict, 


Gardiner, 


I am in favor of a. 
New York during the ba season, but think it 
be moved South the Winter time. 


meeting. Can't you have it in August or 
September ? 

n any event Iam with you in the good cause, 
and I know of no man in America who is better 
qualified to organize a good, all-around entertain- 
ment. sin iy, 

@igned) J. P. Barrert, 
Superintendent of City Telegraph. 
Chicago, Ill., June 22. 

I am in receipt of your tetter in reference to the 
formation of a National ion of Munici 
Police and Fire Telegraph Superintendents of 
Urinink it is a good and I most heartily con 

a move m - 
cur with your plan, and will promise you that I 





will do all in my aa to make the association a 
success. ery respectfully yours, 


Superinte: eierine d Police T it h. 
wu nden and Po! ‘elegraph. 
Savannah, Ga., June 24. ioad 


Your communication of the 15th inst., duly re- 
ceived. Such an association of Municipal Tele- 
graph Superintendents ought to be of considerable 

nefit to its members. 

I heartily indorse your proposal and will do 
what I can to further its interests. 

Very truly yours, 
(Signed) Wriuiam R. Hewrrt, 
Superintendent Fire Alarm. 
San Francisco, Cal., June 24. 


Yours, June 23, at hand, and contents noted, and 
in reply to same would say that I consider the idea 
a@ very good one. I think anything that brings 
individuals of any one craft together will be to the 
mutual interest of all. 

Please advise me of any further move that may 
be made in the matter, and oblige, 

Yours truly, 
(Signed) Tomas Carey, 
Superintendent Fire Alarm. 
St. Paul, Minn., June 25. 


I beg to acknowledge receipt of yours of 15th 
inst., re to forming a national association of Fire 
and Police Superintendents. 

In my opinion such an association would be of 
great value to municipalities throughout the 
country, as well as to the members individually. 
You can depend upon my hearty co-operation. 

Yours very truly, 
(Signed) L. Lemon, 
Superintendent. 











Baltimore, June 19. 

This week a committee, consisting 
Messrs. Mason, of Brooklyn; Brennan, 
of New York, and Foley, of Jersey 
City, will meet and arrange the 
plans for preliminary organization 
and a programme for the convention. 

“ -_- 


ELECTRIC RAILWAY NOTES. 


The Hardie air motor was last 
week tested several times, with ap- 
parent success, on the tracks of the 
125th street cable road in New York 
city. 

The New York Stock Exchange has 
listed $5,500,000 5 per cent 30-year 
consolidated mortgage bonds of the 
Milwaukee Electric Railway and Light 
Company. 

The following statement of gross 
earnings of the Brooklyn Rapid Tran- 
sit Company was issued last week. 

Gross earnings month of July. 


1894, 1895. 1896. 
Brooklyn Heights 
RB. .B. C0.....00- $448,556.91 $407,723.48 $431,212.43 
Brooklyn, Queens 
Co. & Sub. R. R. 
Doicccsosecesces 53,824.05  64.879.97 68,804.00 





Total ......0000+ $497,380.96 $472,603.45 $500,016.43 

The increase of receipts over 1894, 
as will be seen, is less than $3,000, a 
much poorer showing than it was 
expected would be made. 


The Mayor of Milwaukee has signed 
the franchise of the Milwaukee & 
Waukesha Electric Railway. Presi- 
dent McDonald says: ‘‘We have 
been ready for some time, but shall 
now go ahead at once. We shall save 
the system in operation within 12 
months. The line is expected to cost 
about $2,000,000.” New York inter- 
ests are said to be in this company 
and that the bonds are likely to be 
placed in the East. The road to be 
built will have some bearing upon the 
Milwaukee Street Railway line, in 
which the North American company 
has been interested. 
-_- 

KIND WORDS. 
PRAISE FOR THE ‘‘ REVIEW.” 
To THe Eprror oF ELEectricaL Review : 

We wish to take this opportunity 
of saying that we have nothing but 
praise for your paper. 

THE JEFFREY MANUFACTURING 
Company, R. H. JEFFREY. 

August 5, 1896. 

eo 

Edison Electric Illuminating Com- 
pany of Boston declared the regular 
quarterly dividend of 134 per cent, 
payable August 1. Books closed July 
21 and reopened August 3. 
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ROENTGEN RAYS OR STREAMS. 
(Concluded from page 79.) 
place them as closely together as 
possible. They also showed the fallacy 
of comparing results obtained with 
different bulbs. 


V—ACTION ON THE FILMS. 

Many experiments with films of 
different thicknesses show that de- 
cidedly more detail is obtainable with 
a thick film than with a thin one. 
This appears to me to be a further 
evidence in support of the above 
views, as the hen: 5 can be easily ex- 
»lained when considering the preced- 
ing remarks, 


VI—THE BEHAVIOR OF VARIOUS 
BODIES IN REFLECTING THE RAYS, 
on which I have previously dwelt, 
will, if verified by other experimenters, 
leave no room fora doubt that the 
radiations are streams of some matter, 
or possibly of ether, as before ob- 

served. 


VII—THE ENTIRE ABSENCE OF RE- 
FRACTION 

and other features possessed by the 
light waves has, since Roentgen’s 
announcement, not yet been satis- 
factorily explained. A trace at least 
of such an effect would be found if 
the rays were transverse vibrations. 


VIII—THE DISCHARGE OF CONDUCTORS 


by the rays shows, in so far as I have 
been able to follow the researches of 
others, that the electrical charge is 
taken off by the bodily carriers. It is 
also found that the opacity plays an 
important part, and the observations 
are mostly in accord with the above 
views. 

IX—THE SOURCE OF THE RAYS 
is, I find, always the place of the first 
impact of the cathodic stream, a sec- 
ond impact producing little or no rays. 
This fact would be difficult to account 
for unless streams of matter are as- 
sumed to exist. 


X—SHADOWS IN SPACE OUTSIDE OF 
THE BULB. 

An almost crucial test of the exist- 
ence of material streams is afforded by 
the formation of shadows in space at 
a distance from the bulb, to which I 
have called attention quite recently. 
I will presently refer to my preceding 
communication on this subject, and 
will only point out that such shadows 
could not be formed under the condi- 
tions described, except by streams of 
matter. 

XI—ALL BODIES ARE TRANSPARENT 
TO VERY STRONG RAYS. 

Experiments establish this fact be- 
yond any doubt. With very intense 
radiations, I obtain,easily, impressions 
through what may be considered a 
great thickness of any metal. It is 
impossible to explain this on any 
theory of transverse vibrations. We 
can show how one or other body 
might allow the rays to pass through, 
but such explanations are not appli- 
cable to all bodies without exception. 
On the contrary, assuming material 
streams, such a result is unavoidable. 

A great many other observations and 
facts might be added to the above, as 
furtherevidencein support of the above 
views. Ihave noted certain pecul- 
iarities of bodies obstructing a cathodic 
stream within the bulb. I have ob- 
served that the same rays are produced 
at all degrees of exhaustion and usin 
bodies of vastly different physica 
properties, and have found a number 
of features in regard to the pressure, 
the vacuum, the residual gas, the 
material of the electrode, etc., all of 
which observations are more or less 
in accord with what I have stated 
before. I hope, however, that there 
is enough in the present lines to 
enlist the attention of others. 

NIKOLA TESLA. 

New York, August 11, 1896. 
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Valuable News and Tips for Manu- 
facturers and Dealers. 





We publish below information 
relating to new electric railways, new 
electric light companies, new tele- 
phone companies and projected elec- 
tric construction of all kinds. Every 
reader will find these columns of 
special interest, and manufacturers 
and supply houses will receive many 
valuable suggestions looking to new 
business by carefully watching this 
department the ELECTRICAL 


REVIEW. 


in 





New Electric Railways. 

SPRINGFIELD, Vt. — Work has 
begun on the Springfield Electric 
Railway. It will be built from 
Springfield to Charleston, N. H., a 
distance of eight miles. W. H. Slack, 
G. F. Leland and E. B. Flinn are 
interested. 


BRENTWOOD, N. Y¥.—The State 
will build an electric railway to con- 
nect the asylums at King’s Park and 
Central Islip. 


LANGHORNE, Pa.—An electric rail- 
way is to be built between Langhorne 
and Frankford. 


Amuerst, Mass.—An electric road 
is contemplated from this place and 
Sunderland. 


Lyons, N. Y.—The Wayne County 
Traction Company has been incorpo- 
rated by Orlando F. Thomas, D. N. 
Johnson, F. K. Harris, Athens, Pa., 
and Burton Hammond, Chas. T. 
Ennis, Clermont R. Sherwood, Lyons, 
- N. Y., to build an electric railway 
from Lyons to Newark. Capital 
stock, $60,000. 

RockvILLeE, Ct.—The Rockville & 
Ellington Street Railway Company 
are making a survey for an electric 
railway to connect Rockville and 
Talcottville. 


CHATTANOOGA, TENN.—The Chat- 
tunooga Electric Street Railway Com- 
pany has proceeded to occupy the 
forfeited streets under the recent 
resolution of the Board of Aldermen 
and the Mayor. 


PETERSBURG, VA.—The Peters- 
burg Electric Railway Company has 
filed a deed of trust to secure its 
bonds. 


HoLianp, Micn.—The Mayor may 
be addressed concerning construction 
of an electric road to Macatawa Park. 


Detroit, Micu.—Detroit Street 
Railway franchise has been held to 
be valid by a decision of the Supreme 
Court denying the right of the De- 
troit Citizen’s Railway Company to 
the exclusive right to the streets of 
the city, as claimed under an old 
ordinance. 


BALTIMORE, Mp.—Arrangements 
have been made for proposed exten- 
sion of city and suburban line. To 
build from Mt. Holly, its present 
terminus in the northwest, to Elec- 
tric Park. Rights of way nearly all 
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secured. Urged to construct the line 
by President Fenneman and the people 
of West Arlington. 

Hupson, Mass.—George A. Tripp 
and others are interested in the con- 
struction of an electric road between 
Lancaster, Bolton and Hudson, to 
cost $100,000. 

Kansas City, Mo.—The North- 
east electric street car line, with all 
the property belonging to the com- 
pany, will be sold on the 30th, under 
foreclosure. 

CuicaGo, [ILL.—A new power house 
to cost $250,000 will be erected. 


MILWAUKEE, Wis.—Arrangements 
have been made by the street railway 
company for remodeling the Edison 
power house during the next three 
months, at a cost of $50,000. 


YounGstown, On10 — There is 
some talk of a new electric line from 
this place to Niles. 

GREENPORT, L. I.—The scheme 
to build a trolley road from here to 
Orient has been revived. The cost is 
estimated at $150,000. 


SHELBURNE Fatuis, Mass.—The 
street railway has given the contract 
for the electrical apparatus to the 
Hawks electrical company, of Boston. 


SPRINGFIELD, MaAss.—It has been 
announced that the Enfield and Long- 
meadow Electric Railway Company, 
organized about four years ago to 
operate in Northern Connecticut and 
Southern Massachusetts, is to be 
re-organized at New Haven with a 
capital of $125,000. New York, 
New Haven, Boston and Springfield 
capitalists are interested. The new 
company proposes to extend a line 
from just beyond the Massachusetts 
State line through Connecticut to 
Thompsonville. 

WaRREN, OnIO—The Mahoning 
Valley Electric Railway Company 
will equip its entire line with a tele- 
phone system. Each street car will 
be furnished with a telephone instru- 
ment which can be attached to the 
‘* plugging in” boxes, that have con- 
nections with the copper telephone 
wires. 

Hovston, Tex.—The Houston City 
Street Railway Company has been 
reorganized under the charter title 
of the Houston Electric Street Rail- 
way Company. A charter has just 
been granted, fixing the capital stock 
of the new company at $2,000,000. 
Directors and officers: The directors 
are A. N. Perrin and George E. 
Smith, of Boston ; Austin Corbin, of 
New York, and Albert H. Hayward, 
H. ©. Chase, J. H. Kirby, T. W. 
House, W. D. Cleveland and E. P. 
Hill, of Houston. The officers are 
A. N. Perrin, president; Austin 
Corbin, vice-president ; H. C. Chase, 
secretary. 

Austin, Trex.—Houston Electric 
Street Railway Company has been 
incorporated. Capital stock, $2,000,- 
000. Directors, Albert N. Partin 
and Geo. E. Smith, of Boston ; Austin 
Corbin, of New York; T. W. House, 
W. D. Cleveland, John K. Kirby, 
A. H. Hayward, H. C. Chase and 
E. P. Hill, of Houston. 


Electric Light and Power. 

VicksspuRG, Micu.—A new electric 
light plant is to be constructed. 
Contract was to be let August 10. 

ANNISTON, ALA.—J. O. Keith is 
making arrangements for the estab- 
lishment of an electric plant to 
generate electricity from water for 
distribution to factories, ete. 

BARNESVILLE, Ga.—Address the 
Mayor concerning the construction of 
an electric light plant, for which 
$7,000 worth of bonds will be issued. 

LaFAYETTeE, [La.— Address the 
Mayor concerning the construction 
of an electric light plant. 

Concorp, N. C.—The Concord 
Electric Light Company will add new 
boilers and other machinery to its 
plant. 

BERKLEY, Va.—The Berkley Elec- 
tric Light and Power Company has 
been incorporated, with E. M. Tilley, 
president; H. J. Palmer, vice-presi- 
dent, and Benjamin Tilley, secretary- 
treasurer. Capital stock, $50,000. 

MANCHESTER, VA.—Address_ the 
Mayor concerning construction of an 
electric light plant. 

Fresno, Caut.—Stockton & San 
Francisco Electric Power Company 
has been incorporated by L. E. 
Walker, 8S. Wormser, F. Younggren, 
J. C. Sheppard, Chas. G. Bonner. 
Capital stock, $5,000,000. 

St. AuGusTINE, Fia.—The St. 
Augustine Gas and Electric Light 
Company is moving into its new 
quarters in the Lyon Building. 

Santa Ciara, CaL.—Bids are 
being opened for the construction of 
an electric light plant. 

Kansas City, Mo.—The North- 
east electric line is to be sold under 
foreclosure. 

CLEVELAND,OHIO—Century Power 
and Lighting Company has been in- 
corporated by E. W. Smith, Albert 
Straus, Hiram Straus, A. B. Pinney, 
F. Barkoske. Capital stock, $16,000. 


CROSWELL, Micu.—Croswell Elec- 
tric Light Company has been incor- 
porated with a capital stock of 
$10,000. 

CHEBOYGAN, Micu. — Cheboygan 
Electric Light and Power Company 
has been incorporated with a capital 
stock of $100,000. 

GRENADA, Miss.—Jas. Pryor & 

Company, desire bids fora small elec- 
tric light plant for lighting a store. 
. Norta Cramers HI Lu, N. J.— 
Young & Bailey, engineers, Philadel- 
phia, Pa., are reported to be pre- 
paring plans for the construction of 
an electric light plant in this city. 


East PALeEsTINE, OHIO —John 
Archibald, City Olerk, may give in- 
formation concerning construction of 
electric light plant, for which $10,000 
worth of bonds will be issued. 


Bato, Mrt.—The Bath Gas and 
Electric Company will enlarge its 
plant. 

Quincy, Intt.—The Des Moines 
Rapids Power Company is reported 
to be making arrangements for con- 
structing a power plant, to cost about 
$750,000, near the Keokuk Rapids. 
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FARMINGTON, Me.—The Farming- 
ton Electric Light Company has been 
organized, with E. S. Dingley, of 
Farmington, president; J. P. Flint, 
of Farmington, treasurer; for the 
purpose of making, generating and 
distributing gas and electricity for 
lighting and power. Capital stock, 
$10,000. 

AMHERST, Mass.—Putnam & Bay- 
ley, architects, have prepared plans 
for the new electric light station. 
The building will be 108 feet long 
and 45 feet wide. 

Craia, Mo.—Steps are being taken 
to establish an electric light plant. 

HaMILTon, Ont.—Contract Power 
Company has been incorporated by 
J. M. Gibson, James Dixon, John 
Moodie, John W. Sutherland, John 
Patterson, E. D. Patterson, all of 
Hamilton. Capital stock, $99,000. 

HEMPSTEAD, T'ex. — Address the 
Mayor concerning construction of 
electric light plant. 

GREENSBORO, ALA. — Robert F. 
Otts desires prices on plant for light- 
ing, with electricity, town of 2,000 
inhabitants. 

San Francisco, CaLt.—Paul Jar- 
boe and J. J. Crooks, capitalists of 
this city, have purchased a controlling 
interest in the Tuolumne Electric 
Light and Power Cumpany,located on 
the Tuolumne River at Columbia Hill. 





New Manufacturing Companies. 

ROANOKE, VAa.—A_ charter has 
been granted to the Roanoke Car 
Fender Company for the purpose of 
manufacturing, selling and placing 
fenders on cars, with a capital stock 
of not less than $24,000 or more than 
$50,000, with the chief office at this 
place. 8S. 8S. Brooks, president ; 
Jesse W. Bell, vice-president ; W. P. 
Dupuy, secretary and treasurer. 
Directors: C. A. McHugh, W. P. 
Dupuy, M. P. Crawford, J. E. 
Young and John H. Wright. 

Detroit, Micu.—Tne Commercial 
Supply Company, manufacturing 
electrical supplies, has been organized 
and incorporated with a stock of 
$1,500 paid in, held by Perry E. 
Phillips and A. A. and George L. 
Robinson. 

Carro, ILt.—Egypt Electric Com- 
pany has been incorporated by Wil- 
liam Kluge, Henry Hasenjaeger, 
Albert Lewis, C. V. Neff. Capital 
stock, $40,000. 

La Crosse, Wis.—The Pacific 
Electrical Company has been incor- 
porated by N. Haskell Withee, O. F. 
Espersen, W. W. Withee, Forrest J. 
Smith and Helmus W. Thompson. 
Capital stock, $7,000. 


New Telephone and Telegraph 
Companies. 

OLNEY, Iti. —Richland County 
Telephone Company has been incor- 
porated. Capital stock, $25,000. In- 
corporators, Edwin E. Crebs, E. J. 
Briswalter and C. M. Brock. 

SPRINGFIELD, N. Y.—The Bell 
Telephone Company is putting ina 
local exchange at this place. Wood- 
side Farm at Mortons Corners has also 
been connected with the village by 
wire. 
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ciency, running on any alternating 
incandescent-lamp circuit at either 
600, 1,250 or 1,500 revolutions. The 
Boston office of the Standard Ther- 
mometer.and Electric Company is in 
the John Hancock Building, and the 
New York oftice at 39 Cortlandt 
street, New York. under the charge 
| of H. D. Bayne & Company. 





The Replogle Governor Works, 
Akron, Ohio, will furnish all the 
water-wheel governors for the Port- 
land, Ore., General Electric Cem- 
pany’s water power plant. 

C. F. Splitdorf, 17-27 Vande- 
water street, New York, bas recently 
perfected designs and is now making 
a form of induction coil for X-ray 
work which has been very highly 
commented upon by a number of 
experts. 

The Holyoke Envelope Company, 
of Holyoke, Mass., has sent the ELEc- 
TRICAL REVIEW two pocket envelopes 
of different sizes that are just what 
their name implies and very desirable 
in a newspaper office or in an editor’s 
pocket. 

The John A. Roebling’s Sons 
Company, Trenton, N. J.,is sending 
out a folder containing photo-engrav- 
ings of sections of three remarkable 
street railway cables by the 
firm. One of these ran _ 100,560 
miles in 419 days, beating all previous 
records. 

The Standard Paint Company, 
of New York, has just issued a neat 
little catalogue illustrating and de- 
scribing ‘‘P. & P.” Ruberoid Roofing. 
This is one of the best building cov- 
erings ever brought out, and _ its 
immense sale attests its popularity. 
The new pamphlet gives full direc- 
tions for using and is supplied free. 


made 


The Central Electric Company, 
of Chicago, has sent the ELECTRICAL 
REVIEW a very artistic picture repre- 
senting a beautiful Grecian maiden 
laying a crown on a Lundell fan 
motor, mounted on a beautiful pedes- 
tal. The picture is entitled, ‘‘ To 
the Victors Belong the Spoils.” 
Every one who has sat in front ofa 
Lundell fan motor these hot days 
will heartily favor all the kind words 


that are said for it. 


The White Rock Ozonate Lithia 
Water, of which Mr. Frank T. Hun- 
toon, of 16 West Twenty-fifth street, 
New York, is eastern agent, is rapidly 
succeeding to the popularity of apol- 
linaris as the giant among table 
waters. ‘This water is from the White 
Rock mineral] spring at Waukesha, 
Wis., and, besides being a delightful 
table water, is one of the best cures 
for rheumatism and solvent for uric 
acid that is on the market. 


The electrical department of 
Standard Thermometer and Electric 
Company, Peabody, Mass., has grown 
to such an extent that it has necessi- 
tated the construction of a new build- 
ing adjoining the present factory, 
which will be used exclusively for 
the production of the well known 
Upton arc lamps. ‘This company 
are now manufacturing also the 
Heinze alternating-current fan mo- 
tors, which are self-starting, self- 
oiling, sparkless and of high effi- 
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HERE are many ways 
of sending a message. 
The quickest, easiest, 
safest, chearest and 
altogether most satis- 
factory way is by tele- 
phone »# Telephone 
service in New York 
justifies its motto— 

Efficient, Permanent, Rapid ¢ 
15,500 Stations scattered over 
an area of nearly forty square 
miles. Minimum Rates for 600 


local messages, Direct Line $90 
a year, Party Line $75 a year. 


Pew York Telephone Zo. § 


(Successor to the Metropolitan Telephone 
and Telegraph Company) 


1s Cortlandt $t. 13 W. 38th St. 
BB Ee oF 


WANTED. 
Position as manager with some re- 
liable telephone company, by a man 
of experience and good reference. 
Address ‘‘ 'TELEPHONE,” 


Care ELEcTRICAL REVIEW, 
41 Park Row, New York. 


Wanted. 


Small devices in Metal to manu- 
facture in large quantities. 
Casting, stamping, spinning 
and electro-plating. 


MENLO PARK MFG. COMPANY, 


61 Sth Avenue, N. Y. 


N ENGINEER having references 
and very high connections, will 
accept 


AGENCIES IN PARIS. 


Address BoLiae, 
29 Passage Opera, 
Paris, FRANCE. 


FOR SALE GHEAP. 


20-K. W. 110-Volt DYNAMO, 
good as new, and in perfect order. 
Address 
J. P. WILirAMs, 
39 Cortlandt Street, 
New York. 


X-RAY 
APPARATUS 


OF ALL KINDS. 


ELECTRIC SIGNS. 


MINIATURE anpb 
DECORATIVE LAMPS. 


CATALOGUES ON APPLICATION, 


EDISON DECORATIVE AND MINIATURE LAMP 
DEPARTMENT, ccenenat Evectaic co.) 
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HARRISON, N. J. 


ELECTRICITY 


Mechanies; Architectural Drawing and De- 
signing; Architecture; Mechanical Drawing ; 
Steam Engineering (Stationary, Locomotive or 
Marine); Civil, Railroad, Bridge, Hydraulic and 
~ Municipal Engineering Flumbing and Heat- 

ing; Coal and Metal Mining; P. Tospecting, and 


the English Branches, = ~~—§ 
Until further notice experimental fe Ps Sie A 
apparatus will be furnished /ree to B%o% —~w7 
students. Send for Free Circular and ‘ 
Book of Testimonials, sts ating the 
subject you wish to study, to 
The International ) B 1003, 
Correspondence Schools, | Seranton,Va, 








WHITE-CROSBY COMPANY.” 
CONTRACTING ENGINEERS, 
<QUITABLE BUILDING, BALTIMORE, MD. 


New York Office, 29 Broadway. 


ROSE POLYTECHNIC INSTITUTE, 


Terre Haute, Int. A school of Dantnersins. 
Mechanical, tlectr.cal. Civil Engineer ng, Chemical 
courses. Well endowed. Extensive Si ps aud Foun- 
dry. Moderuly equipped L» boratories in all depart- 
ments Expens+siow, AddressC.L MEES, Pri sident 


An Excellent Opportunity. 


Gentleman visiting England, Scotland and the 
Continent will represent manufacturers who are 
desirous of enlarging their business through export 
channels. All the advantages of a personal repre- 
sentative are offered. Unquestionable references. 
Address “C.,” care of Box 1592, Philadelphia, 
Penna. 


AMERICAN ARC DYNAMOS, 
LAMPS ano APPLIANCES. 


Qur new method armatures increase 
efficiency 20 per cent. 


BAECHTOLD & PARKER ELECTRIC CO. 


79-81 Washington Street, 
BROOKLYN, N. Y. 

















Catalogue free if ELECTRICAL REVIEW is mentioned 


NEW YORK ELECTRICAL REPAIR SHOPS, 
A K. Warren & Co. 


(A. K Warren & J. R. Steers, Proprietors), 
465 GREENWICA STREET, NEW YORK. 
Repairs to 
Armatures, Commutators, Motors and Dynamos. 
Engine Room and Electrical Supplies. 
Telephone, 881 Franklin. 


MAGNIFICENT CENTRAL ISLIP, 
one of the most delightful places on 
Long Island ; cool breezes and salu- 
brious air. Ilouses in demand. 
Commutation tickets, ifc. a trip. 
$10 invested will bring you $50 
in three months. ‘Taxes only 50c. 
per lot per year. Every lot high and 
dry; no malaria ; no swamp; a per- 
fect sanatorium. Pure water, bracing 
air. The climate 1s softer and milder 
than New York or Brooklyn—some- 
thing like Florida, salubrious and 
aniform. No auction sales, no bands 
of music, no free lunches to sell these 
Jots. Will build cottages and advance 
four-fifths of the cost. Lots from 
$35 to $100; $lu cash and $5 per 
month. No interest charged. 
AGENIS WANTED. 
Central Islip Improvement Co., 

17 & 19 Broadway, 








New York City. | 


| July is said to be a poor 
| month in the Electrical busi- 
jness. Our business this July 
‘is just three times the business 
of the same month last year. 
THE CUTTER ELECTRI- 
CAL & MFG. CO., No. 1112 
Sansom Street, Philadelphia. 





WHITNEY ELECTRICAL 
INSTRUMENT CO,,“!°"go™ 


High-Grade Electrical Instruments 


of Every Description. 
PENACOOK, N.H., U.S.A. 





McINTIRE’S PATENT 


CONNECTORS AND TERMINALS. 


Special Connectors for Harp-Drawn CoPpPER 
IRE, All Sizes. 


Fused Wire, Fused Links and Strips. 


The C. MCINTIRE CO, 13 & 15 Franklin Street, 


NEWARK, N. J. 
Push Buttons, 


BELL y Desk Clamps, Ei 


Send for catalocue: free if ELec- 
TricaL RKevirw is mentioned. 


HUEBEL & MANGER, 


Manufacturers, 


286-90 CRAHAM ST., 
BROOKLYN, N. ¥. 











ELECTRIC CONDENSERS. 


WM. MARSHALL, 
Marnufacturer, 


STANDARDS A SPECIALTY. 








709 LEXINGTON AVENUE, NEW YORK. 


* WESTINGHOUSE 
ELECTRIC STREET-CAR 
EQUIPMENT.” 


A VALUABLE UP-TO-DATE BOOK, 








containing a description of the various motors, 
controllers, and uther electric street-car apparatus 
manufactured by the Westinghouse Electric and 
Manufacturing Company; with detailed instruc- 
tions for the operation, inspection and repair of 
same; also full directions for locating and remedy- 
ing faults. 


By FREDERICK L. HUTCHINSON 
and LEO A. PHILLIPS. 





The authors have aimed to give practical rather 
than theoretical informat on. 

The book is nevt'y bound in a flexible leather 
cover. The pages are 7 in. x 444 in.—a convenient 
pocket size. 

The writers are both engineers in the employ of 
the We + ge Company, and associate mem- 
bers of the American Institute of Electrical En- 
gineers. 





PRICE, $1.00. 
Address 


| ELECTRICAL REVIEW, 
Times Building, New York. 





ALFRED F. MOORE, 


MANUFACTURER OF 


INSULATED ELEGTRIG WIRE 


FLEXIBLE CORDS AND CABLES, 





200 and 202 North Third Street, 


PHILADELPHIA, PA. 




















IRONCLAD FUSE BOX. 


ARC-KNIFE SWITCH. 
MAS’T-ARMS. 


Write Us. Get Our Discounts. 


Utica Electrical Manufacturing 
and Supply Co., UTICA, N. Y. 
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564,629 Electrical propulsion of canal 
boats; A. C. Mather, Chicago, Ill.—A rigid 
elevated track, a trolley traveling thereon, 
a flexible line extending from the trolley to 
a canal boat, and means for taking up the 
slack in said line, whereby the boat may be 
guided by said trolley and electrical con- 
nection. 

564,642 Igniting device for gas engines ; 
A. J. Pierce, Grand Rapids, Mich. 

564,657 Water sterilizing apparatus ; H. 
G. Stiebel, St. Louis, Mo.—A suitable cas- 
ing, a filter chamber and clear-water cham- 
ber, suitable inlet and outlet openings for 
the filter and an electric resistance coil con- 
fined within the filter chamber. 

564,679 Back connection for switch- 
boards; A. J. Wurts, Pittsburgh, Pa.— 
A plurality of connecting devices for switch- 
board back terminal studs having base or 
body portions in alignment in one plane,and 
conductor sockets located in a plane at right 
angles thereto. 

564,683 Electric signal ; 
City, N. J. 


564,702 


W. Daves, Jersey 


Alternating-current generator ; 
B. G. Lamme, Pittsburgh, Pa.—A_poly- 
phase, multipolar generator having a field 
magnet and an armature, the number of 
poles in one of these members being two 
more than the number of poles in the other, 
and a closed coil upon the armature. 

564,703 Alternating-current generator ; 
B. G. Lamme, Pittsburgh, Pa.—A radial 
pole armature having one more pole than 
the field magnet of the generator. 

564,717 Electrical soap; H. E. Rider, 
New York, N. Y.—A piece of soap with 
the electrodes of an electric battery placed 
therein, the soap being provided with an 
opening through which water may have 
access to the electrodes of the battery. 

564,723 Incandescent electric lamp fit- 
ting ; E. F. A. Soleau, Paris, France. 

564,748 Dynamo-electric machine and 
electric motor; W. B. Elliott, Westfield, 
N. J.—An armature for dynamo-electric 
machines and electric motors, the coils of 
which are provided with supporting frames, 
and independent cores that are adapted for 
insertion in and removal from the coils and 
frame. 

564,748 Process of nickel-plating ; H. L. 
Haas, New York, N. Y. 

564,771 564,772 Electric arc lamp; W- 
C. Armstrong, New York, N. Y. 


564,811 Secondary dune clock; J. H. 
Wilson, Rockwood, Tenn. 
564,858 Electric metal separator; H. H. 


Whitacre, Wellsville, Ohio—A pipe, a valve 
sliding in said pipe and having a stem which 
projects without the casing for manually 
operating the same, and magnets upon said 
pipe having pole pieces projecting within 
the same and adapted to electrically operate 
the valve. 

564,86 Electric rack locomotive; D. L. 
Barnes, Chicago, lll. 

564,902 Electric motor support; 8. H. 
Short, Glens Falls, N. Y. 

564,907 Electric arc lamp; B. B. Ward, 
New York, N. ¥Y.—Feeding mechanism, a 
circuit breaker and closer actuated mechan- 
ically thereby and placed in the circuit of 
the feed-regulating derived circuit coil, said 
circuit breaker and closer being adjusted to 
normally maintain the circuit, but to break 
it when the are lengthens or ‘the lamp goes 
out of action. 

564,944 Electric transformer; F. L. Ses- 
sions, Fort Wayne, Ind. —A laminated 
transformer core comprising an annular or 
polygonal peripheral portion, and three or 
more inwardly extending limbs radiating 
at equal angles about the central axis of the 
core, each lamina being formed of a plu- 
ri lity of like sheet-metal punchings equal in 
number to the number of said limbs and 
having limb-forming tongues interfitting 
with each other at the center of the core, 
the alternating laminas being arranged to 
break joints. 

564,951 Electric current regulator and 
distributor; A. H. Washburn, Brockton, 
Mass. 
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565,046 Telephone switchboard; A. 
Stroinberg and A. Carlson, Chicago, yet 
The combination with the board or standard 
provided with holes for the insertion of the 
connecting plugs, of springs of different 
lengths and extending perpendicular to the 
rear face of the board, said springs being 





provided with right-angled extensions, 
screws extending from the front of the 
board through said extensions, and nuts 
upon the ends of said screws and against 
the extensions of the springs. 

565.053 Electrical fire-alarm system ; 
C. D. Tisdale, Boston, Mass.—A com- 
pound conductor for electric fire-alarms, 
consisting of a core wire of metal fusible 
at a low temperature, an insulating material 
covering said wire, a second wire wound 
around said insulating material and an outer 
covering of insulating material surrounding 
the whole, said insulating coverings being 
readily destroyed by heat. 

565,056 Electro-therapeutic 
H. E. Waite, New York, NY. 

565,085 Conduit for electric railways; 
C. D. Mattison, New York, N. Y.—A 
closed conduit containing a conductor 
mounted in insulated supports, a contact- 
carrying arm mounted in one of the side 
walls of the conduit, and having a rocking 
motion and arranged to make contact with 
the conductor, and trolley contact arms sup- 
porting a contact rail and having a movable 
connection therewith. 

565,102 565,103 Electric railway; I. 
Brandenberg, Chicago, lll._—The combina- 
tion with the conduit having the continuous 
upwardly extending side with a longitudi- 
nal groove therein outside of the conduit 
chamber, of the slot rail overlying the side 
of the conduit having its rear edge confined 
in said groove and fastening devices for 
retaining said slot rail in place. 

565,137 Electric soldering iron; F. H. 
Date, J. Heffron, J Scudder and B. H. 
Scranton, Detroit, Mich.—The combination 
in an electric soldering iron, of the crank 
shaft, the contact-maker and conducting 
wires, and the handle surrounding the bend 
of the crank shaft and the tube connecting 
the contact-maker with the brace carrying 
the soldering tube, whereby the two may 
be moved simultaneously. 

565,155 Electric motor ; J. Conner, J. R. 
MacMillan and A. J. Fuller, Phiiadelphia, 
Pa.—A novel feature of this motor is the 
device for preventing lateral movement of 
or upon shafts or axles. 

565,240 Underground trolley system ; 
R. E. Sherman and D. E. Kenyon, Chi- 
cago, Ill._—The combination with the slotted 
conduit of a housing therein containing 
longitudinal slotted tubular openings for 
the outgoing and returning conductors of 
the line, and a bifurcated trolley device 
comprising conducting arms branching from 
the trolley pole and terminating in contacts 
and straddling said housing to enter said 
contacts into said tubular openings through 
their slots from sides of said housing. 

565,244 Circuit-breaker; W. E. Tobey 
and H. W. Smith, Pittsfield, Mass. 

565,269 Globe for electric are lights ; 
S. Heimann, New York, N. Y. 


apparatus ; 


oabe 
TRADE NOTES. 

The F. J. Pearson Manufacturing 
Company, of St. Louis, have pre- 
pared for the general trade a port- 
able X-ray apparatus for physicians, 
professors and students. 

The Bliss School of Electricity, 
of Washington, D. C., are now 
established in the new Bliss Building, 
and equipped for the most thorough 
instructions in practical electrical 
engineering. 

Transure & Williams, Alliance, 
Ohio, have now in operation their 
new plant for manufacturing drop 
forgings in copper, steel or iron. 
This company devotes attention to 
forgings of difficult manufacture. 


The Card Electric Motor and 
Dynamo Company, Cincinnati. 
have completed the installation of 


Electric Light Station 
Wanted. 


Will trade a first-class Stock 
Farm, well stocked with Cattle 
and Horses. Price, $75,000. 
For particulars, write to 

Cc. BOETTCHER, 


Leadville, Colorado. 











generators for operating the presses 
in the new building for Munsey’s 
Magazine, at New London, Ct. This 
company are now installing an elec- 
tric plant for the Chicago Journal. 
The New York Journal has had in 
operation for six months an electric 
equipment perfected by the Card 


company. 
—~-o—__—_ 


A year ago the Canarsie and Rock- 
away Railroad Company notified the 
Nassau Electric Railroad Company to 
protect the crossing at Rockaway 
Avenue and Canarsie by building and 
operating a switch tower. The year 
was up Jast week, and no attention, it 
is said, has been paid to the notifica- 
tion by the Nassau railroad. The 
Canarsie Company will soon begin 
suit to compel the Nassau road to 
show cause why it should not build a 
tower at that point. 


PATENTS. 


TRADE MARKS.,—DESIGNS.—COPYRIGHTS. 


CAN YOU OBTAIN A PATENT? 


Send me a model or ou of your inven- 
tion, and a description, and I examine same 
and advise you promptly. My fees are moderate 
in all Patent matters, and I can obtain a Patent 
in the shortest possible time. 

All Patents taken out through me are given 











ial notice in the leading journals of thecountry, 
us bringing same widely — the public without 
pe to inventor. 


REere : “* Electrical Review,"* New York ; 
Paul Ceenatae. — Lincoln Natio nk, 
e Geo. D. Parker, Berkley, 
Va.; Second National Bank, Washington, D. G 
E. K. Leech, U. 8. Mint, Philadelphia, Pa.; W. 
Newell, Manager and Secretary Water ‘works, 
Olympia, Oregon. 


EDW. $. DUVALL, 


Solicitor of Patents, 


Loan and Trust Bidg., 
WASHINGTON, D. C. 





KIND WORDS. 





OFTEN CONSULTED. 
To THe Eprror or EvecrricaL Review : 

The writer frequently finds it con- 
venient to consult your esteemed pub- 
lication when in search of information 
on various subjects, and begs to assure 
you of his high appreciation of the 
ELECTRICAL REVIEW. 

F. L. HUTCHINSON. 

July 30, 1896. 








DYER & DRISCOLL, 


Patent Solicitors, 36 Wall Street, N. Y., 


Dien: doe aff my P polemt heh or) 
work, Gor for ta amd forssan Counliea, 


Coutinounty fore —e 
ye AEN pa 





WASHINGTON PATENT 
AGENCY. LARGEST IN THE 


WORLD. 


908-914 C Street, N. W., 
WASHINCTON, D. C. 





Free opinion of merit. re. 
Geo. 8. Chase. J. M. Vale. 


CHASE & VALE, 
Attorneys and Counsellors at Law, 


(Patents and Trade Marks) 
Atlantic Building, 


SPECIAL ATTENTION TO THE 
CLASSES OF 
ELECTRIC LIGHTING, sIG-” 
NALING AND POWER. 


WASHINGTON, D. C. 


Telephone, 12388. 





PREMIER PRODUCTS. 


Electric Motors of all sizes. 
work. Send sample or drawing for estimate. High 
grade only. 


Also Punch and Die 


M. R. Rodrigues, 127 Whipple St., Brookiyn, N. Y-. 
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FORT WAYNE ELECTR CORPORATION 


FORT WAYNE, 





APPARATUS FOR 
ARC, DIRECT CURRENT AND ALTERNATING 
INCANDESCENT LIGHTING AND POWER 
TRANSMISSION. 





GORDON PRIMARY BATTERY 





1. LONG LIFE. 


2. EFFICIENCY. 
3. ECONOMY. 
4. ADAPTABILITY. 
5. 11 IS ABSOLUTELY 
NON-FREEZING. 
Ercelsin 6- LABOR SAVING. 
FREE FROM LOCAL 
ACTION. 
8. FREEDOM FROM 


GASES AND ODORS 
9. SUPERIOR GENERA- 
TION OF ENERGY. 


f These Batteries are in use by the most prom- 
i} iment Telephone, Fire Alarm and Railway Com- 
| panies of America. Send for descriptive Circular 
| and Price-List. 


We guarantee all our Cells. 


MANUFACTURED BY 


i THE GORDON-BURNHAM BATTERY CO., 
82 West Broadway, New York. 
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Switchboard iis. 
instruments, 





ments, Ammeters for arc 
circuits, and Ground Detec- 
tors, inclosed in the same 
style, size and form of case. 

















Range of scale, 5 inches. | Diameter of case, 8 inches. | Depth of case, 3%2 inches. 
225 WALTON ST., 





TRADE MARK: 


“€hlorite Accumulator” 


REGISTERED SEPTEMBER 11, 1804. 


The latest company to adopt the Storage Battery is the 


PHILADELPHIA EDISON COMPANY, 


in whose station 


CHLORIDE ACCUMULATORS 


of 2,000,000 watt hours capacity are being installed. 


THE ELECTRIC STORAGE BATTERY CO., 
DREXEL BLDG., PHILADELPHIA, PA. 





Branco Orrices:—66 Broadway, Now York; 15 First St., San Francisco, Cal.; 1543 Mar- 
ss Building, Chicago, Ill.; 92 State Street, Boston, Mass. ; 215 North Calvert 


INCANDESCENT 


BUCKE ¥ Ev we 


QUALITY UNEQUALED. FACTORY PRODUCTION TRIPLED. 


rae ESVChREYVE aS a CcO., 
Monadnock Building, Chicago. = - Cleveland, Ohio. 











SIEMENS & HALSKE ELECTRIG COMPANY OF AMERICA, 


Siemens & Halske: Berlin, Gharlottenburg, Vienna, St. Petersburg. 





DIRECT CURRENT SLOW SPEED MULTIPOLAR GENERATORS AND MOTORS. 


machines made for direct connection, in sizes from 20 Horse-Power to AH orse-Power. 
ADVANTAGES OF OUR EXTERNAL ARMATURE TYPE: 


Maximum Peripheral aoe of Armature with Slowest Engine Speed. Maximum Magnetic Effect. 
Shortest Possible Winding of Armature. Armatures Cannot Burn Out. 
Lowest Internal Resistance of Armature. Creat Compactness. 
Only 3 to 4 Volts Difference of Potential between Commutator Bars. Correct Mechanical Design. (The centrifugal force is counteracted effectively by the 
Createst Weight of Copper r Ampere of Current. inward pull of the internal field magnets.) 
Greatest Radiating Surface Possible. Finest Quality 0” Jron, excellent finish, absence of binding wire. 
In eight years’ continuous service not one armature has been replaced or repaired. Over 200,000 Horse-Power in use for Railway, Lighting and Motor Service. 


World’s Fair Diploma and Medal for BEST Direct-Connected Generator. 
MODERATE SPEED BIPOLAR GENERATORS AND MOTORS, With Siemens Drum Armatures, which are copied extensively in this country. We are building these machines in sizes from 
SEE OUR NEW CATALOGUES. CORRESPONDENCE SOLICITED. 
GENERAL OFFICES, MONADNOCK BUILDING, CHICAGO. 
SALES OFFICHS:. 
NEW YORK, —- Surety ag me ans om — 136 Liberty St. DENVER, 608 Boston ae LAKE CITY, Knatsford Hotel 
LOUIS, Bank of Commerce Building. 0 Front Street, 


1 Horse-Power to 150 Horse-Power. 


INCINNATI, P 
Rags, SAN FRANGISCO. 1 


MINNEAPOLIS, 249 Second Avenue, South. 
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| (pI t AW WIRES AND CABLES 
THE BEST. 
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INDIA RUBBER @ GUTTA PERCHA INSULATING CO., 


MAIN OFFICE, GLENWOOD WORKS, 


J. W. GODFREY, Manager Sales, 
15 Cortlandt S'., NEW YORK. 


YONKERS, N. Y. 








Reosived the Only Medals of Award for Rubber-Covered 


INSULATED WIRES 


AERIAL, UNDERGROUND, SUBMARINE 
AND INTERIOR USE. 
KERITE TAPE. 
Catalogues, Samples and Prices on Application. 


CALIFORNIA ELECTRIC WORKS, SAN FRANCISCO, CAL. 
KENNEDY & DU PEROW, WASHINGTON, D. C. 







Wires and Cables at the WORLD'S FAIR at Chicage, 


AND CABLES ; 


) TELEPHONE, TELEGRAPH, POWER AND 
LIGHTING. 


W. R. BRIXEY, Manufacturer, 


J. E. HAM, f Ressice Agent, 


203 Broadway, NEW YORE. 





SPECIAL ATTENTION GIVEN LEAD-ENCASING WIRES AND CABLES. 





WESTON Electrical Instrument Go., 


114°120 William St., NEWARK, N. J., U. S. A. 
Weston 
Standard 


Portable Direct - Reading 
Voltmeters and Millivolt- 


Illuminated Dial 
Station 


lnstruments. 


These instruments are 
based upon the same gen- 
eral priociple, and are just 
as accurate as our regular 
Standard Portable Direct- 
Current Voltmeters and 
Ammeters, but are much 
larger, and the working 
parts are inclosed in a neat- 
ly designed, dust - proof, 
cast-iron case which effect- 
ively shields the instru- 
ments from disturbing in- 
fluences of external mag- 
netic fields. 





Weston Standard Illuminated 


Dial Station Voltmeter, 
Style B 


meters, Ammeters and 
Milhammeters, Wattme- 
ters and Voltmeters for 
Alternating and Direct- 
Current Circuits. 

Our portable instruments 
are recognized as stand- 
ards throughout the ci: il- 
ized world. 

Our Semi-Portable Lab- 
oratory Standard Volt- 
meters and Ammeters are 
still better. 

They are the most relia- 
ble, absolute standards for 
Laboratory use. 


Mention the ELectricaL Review when writing for catalogues. 





WEATHERPROOF WIRE 


MANUFACTURED BY 





New York Office, 


39 &41 CORTLANDT ST. 


PHILLIPS INSULATED WIRE CO. 


Factory, 


PAWTUCKET, R. I. 





AGENCIES: 


Pettingell-Andrews Co., 

Boston, Mass. 
Electrical Engineering Co., 
Minneapolis, Minn, 


Electric Appliance Co., 


Chicago. Ill. 


St. Louis Elec. Supply Co., 


St. Louis, Mo. 


Bradford Belting Co., Cincinnati, Ohio. 








BOSTON. 


Branch Offices: 
PHILADELPHIA. 


which, unlike all others, is complete, 
including switch, fuse and a magnetic 
D circuit-breaker, which not only opens 
the circuit for current interruption, 
but for over-loads as well. 

This starting box is furnished with 
every C. & C. Motor. 


THE G. & G. ELECTRIC COMPANY, 


Ceneral Offices: 


143 Liberty Street, 


New York. 


Works: 
CARWOOD, N. J. 


CHICAGO. 





OoOvVEF 


100 PROJECTORS 


INSTALLED THIS SEASON, SUBJECT TO 
CIVING ENTIRE SATISFACTION. 
ALL HAVE BEEN 


ACCEPTED. 


NOW USED BY THE U. S. AND FOREICN 
GOVERNMENTS, OCEAN, LAKE AND RIVER 
STEAMERS. 

LOOK FOR OUR 100 MILLION CANDLE- 
POWER LICHT ON SIECEL-COOPER BUILD- 
INC, NEW YORK. 


SEND FOR CATALOGUE. 


RUSHMORE DYNAMO WORKS, 





PILOT HOUSE 











PROJECTOR, 
JERSEY CITY, N. J. PATENTED. 
> TE 
i) 
a o 4 


¢ UPRIGHT "AND HORIZONTAL SHAFTS. 
Designed and Adapted for Driving 


Elecitic | Lighting and Power Plants 


Our late new Wheel eoumeee a omar high 
jiness 7 motion, U = 





Percentage, and w 
variable loads in practice. It affords an 
ion of power within a small space; and an anprece- 
dented h velocity for a gives — . 

Its easily and quiekly operate 
rompt and e emt control by a governor, an 


jon. 
The Spteoden of Electric Lngine>rs i. See tw our work. 
We will send a fine large pampblet, 112 


JAMES LEFFEL & CO. 


SPRINGFIELD. OHIO, U.S.A. 


ye A affords 





To the Electrical Trade of “=r 


MICHIGAN, 
OHIO and INDIANA. 


We carry the largest and most complete 
stock of Electrical Supplies in this section 
of the country,and our prices will com- 
pare favorably with the best. 

Write for quotations on anything you 
may need, or send us a trial order. 


MICHIGAN ELECTRIC CO., 


DETROIT, MICH. 











MICHIGAN AGENTS GENERAL ELECTRIC COMPANY. 





